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I~ xecutive Summarg

]n the ]:a” of 2000, a samplc trail ana!gsis was conducted at selected T_‘]awaii Statc Farks and Na Ala
Hele trails on four islands. T he objcctive was to generate data on user Promes as well as dcscriptive
information of the trail )Ceatures, and interpret this into information to be used toward the aeveioPment of a
comprehensivc inventory of trail data and ultimatc]g an environmental and recreation risk management Plan.
The Hawaii T rail Analgsis was conducted ]33 five graduate students at the University of Hawaii,
DePar’cmcnt of Urban and Regional F]arming under the guidance of FroFessor Feter Flachsbart Funding
for the Project was Provic{ecl }Dg the thsica] Activit3 Fromo’cion Froject in the [Jawaii DePartmen’c of

Health (DOH).

A combination of fourteen trails and Parks made up the survey area, four each on Oahu, Kauai and the
Big ]slancl, and two on Maui. Trai] selection was made through consultation with Dcpar’cmcnt of Land and
Natural Resources (D] NR) staff on ecachisland. ( Jser Promes were determined }35 means of a survey and
statistical analﬂsis, and trail characteristics were drawn from field investigations and existing data ana]yses.
Tlﬂc intent of the stucly was to clcvc!op a Procedurc for DLNK to consider for a comprchcnsivc statewide
trail and park ana]gsis for all features within the jurisdiction of DI NR. Througlﬁ this ana]gsis, a risk
management P]an could be deve]oped and implemented‘

The user Promciles were used to determine grequencg, Preparedness, and demograpl'lic information of trail
and Park users. TI"]C stu&ﬂ revealed that more than three out of every four trail users were visitors from out
of state (78%) and Prcdominantlg (Caucasian. | his resident/visitor ratio was unexpectcd and indicates
that many of the users are unfamiliar with the climate, geolog}j and hazards in [Hawai', thereby Posing a

greater threat for the unPrePared user. | xtensive clemographic and behavioral information was gathered

from the surveys and comPi]ecl into a database for use bg DOH and DILNR. The statistical results of
that database can be found in APPcndix B.

The Phgsical assessment of the trails demonstrated wide variabilitg in the types of Potentia] hazards
present on or around trails. [~ ach trail was survcgecl with a global Positioning system ((GFS) unit to
identhcg elements such as rock Fa”, hazard trees or steep sloPe. Although this was a descriptive studg, the

trail analgsis made some broad recommendations for further stuclg and regarcling trail management.

T he most apparent area of imProvemen’c concerned signage on the trails, in both quanti’cy and consistency.
The survey showed that mi]eage markers, where available, were the most noticed tgpe of sign. f:urthermore,

Providing information to the user before tl’ley arrive at the trail, such as Placcs where a first-time user would



learn about the trail, would increase the user’s Preparedncss. Communication could also imProve between
trail managers and fire & rescue Pcrsonnci, so that feedback on the circumstances of an incident may be

used toward increasing saicetg at Pari(s and trails in the state.

As the stucig team was composcci on non—exper‘cs in this icielci, the comments made were mostlg Passcci on
from spcciaiists and from the trail users themselves. In gencrai, the report served as a “first cut” to confirm
notions of which features are iiigii use areas and where users are inaciequateig Prepared‘ The report
culminates with a sciic~critiquc of the process used in the anaiysis. The intent of the Projcct was for this
report and its observations to serve in assisting the team ciesigning a program fora comprciwensivc s’cudy.
Kecommen&ed imProvemen’cs to the survey and overall process are Provided in the /nsfg/zts anc/[_essons

Lcarxvca/scction of the report.



Introduction

The State of Hawaii Department of Land & Natura] Kesourccs (DLNR) manages
aPProximatcly i million acres of land. This land can b divided into roughlg three categories:

those where the Public is activelg invited to recreate (e.g state parks), those where the Public is
not activelﬁ invited but where it is known that the Pub]ic utilizes the land (e.g. Forestrﬁ area
reserves, unencumbered state laﬂcD, and those where the Pub]ic does not enter (c.g. inaccessible

watershed areas).

Due to the realization for the need to inventorg and assess the risks inherent on DI NR
Propcrties and provide mitigative efforts to reduce these risks, DILNR initiated a program that
would pursue the identhcication, assessment and reduction of risk from natural hazards. Such a
program would assist in increasing Pub!ic sa]cetﬂ) while Foresta”ing the need for regulation,
rcducing the exposure to future !iabi!itg claims, rcc{ucing uncertainties, and increasing effective

use of limited funds.

Omc of the cha”cngcs that DINR faces is the balance between rcclucing the risk and a”owing
the visitor or resident alike to expericnce the true natural beau’cg of undevelopcd open lands.
Outc{oor, open lands pose inherent risks that can never be Fullg Preveﬂted. The keg is can the
risk be assessed and can the user be informed, to ’tlﬂcrebg reduce, but not eliminate, the risk.

[ ven the best program will not eliminate risk or injurg on DLNR lands.

An internal DILNR Risk Assessment Worl(ing Group (RAWG) was convenccl, comprisecl of

the Deputg Director of the Commission on Water Resource Managcment, the Assistant
Administrator of the Division of State Farks, the State Geologis’c, and the | rail and Access
Frogram Manager‘ The RAWG G hosted an E_ﬂvironmenta] Kisk Assessment Training
Workshop on Mag 2%-25, 2000 for state and county Persorme] involved in managing pubiic
natural resources. This Workshop brought together exPer‘cs from the u5 Forest Servicq
with exPertise in hazard trees, signs, trail programs, G]S maPPing) and large~scale Public
resource management. Tlﬂc Workshop also Providcd an opportumitg for DILNR staff to

discuss the cha”enges Facing each island.



[n attendance at this workshop were Urxiversity of Hawaii graduate students enrolled in
FLAN 751 (F!anﬂiﬂg Fracticum). Tlﬁis is a requircd course for a Masters dcgrec in Urban and
Kegiona] F]anning. Tlﬁe intent of the course is for a group of students, usua“y in their second
year of stuclg, to work with an actual client in the communitg ona P]anﬂing Project that can be
complcted during the semester. |t serves as a real-time exercise in Projcct management,
buc{geting, sclncc;uling, execution and report comPosition. Funding to cover Prcjec’c expenses
must also be acquirecl‘ The students collaborated with the Na Ala He]e Frogram in the
Division of ]:orcstrg and Wildlhce to define the Projcct, and the Dcpartment of Hcalth
Provided Func{ing from T obacco Settlement [Tunds tlnrough their Recreation Promotion
Frogram. Five second~year students in the DePar’cment of (/lrban and Regiona] Flanning
assumed this Projcct to fulfil the Practicum course rcquiremcmt. |nitial scoping forthe Projcct

began in Mag of 2000.

The purpose of this Project is to Provide information to enable the DePartment of | and and
Na’cural Kcsources to shapc arisk management program for the management of Pub]ic lands.
An additional purpose is to Provi&e information to the Department of [Health on the
characteristics of Hawaii residents who hike to be used forfuture !ong~range Plaﬂning efforts.
Spcchﬁicallg, this report presents information on the characteristics of the users on Categorg |
landsj collected from a sample of State Farks and Division of Forestrg and Wi[dlhcq Na Ala
[Hele trails on the four major islands. This Project also Provicles an inventorg of the Phgsica!

conditions of the state recreational features where users were survcgcd



Risk & Risk Management
Frincip]cs

The Chinese word for risk “weiji” combines the characters
meaning ‘oPPortunity’ and ‘clanger,’ recognizing the dual nature

of our environment CSmith, i 992). Natural hazards are ever- e
present, and in some circumstances, are an inescapablc part of

life QSmi’ch, 1992). The spectrum of human response to

natural hazards ranges from free will of Pub]ic users haviﬂg the

abilitg to put themselves at risk, to closure of the attraction bﬂ @ Opportunity

the managing entitg. f:ew would want all Parks closed because »
of the risk of harm, yet at the same time, certain Potentia]

dangers must !DC aCl(ﬂOWlCCJgCCI and aclclressccl.

As the owner and manager of land on which the Public is active]g invited to recreate, the State
of Hawaii Dcpar’cment of | and and Natural Resources has an ob]igation to promote Public
saFety and a dutg to warn. WI"!CH"ICF this cluty has been met &epen&s upon many circumstances.
[owever, reasonable care may include the Fo”owing:
° kceping the Premiscs in safe repair
° insPec’cing the Premises to discover hidden hazards
® removing hazards or warning of their presence
] anticipating foresecable uses and activities ]35 users and taking reasonable
Precautions to Pro’cect users from foreseecable dangers
° conclucting oPerations on the Premises with reasonable care for the saFetg of the
user.

(Feterson & Hronek, | 992).

The devclopment of arisk management program can be used as a means to increase sa]cetg while
demonstra’cing the exercise of reasonable care. T he fundamental purpose forrisk management
is to prevent risks from occurring, or reduce exposure to hazar&, and may include Conducting

analgses for system saFetg, feature salcety, !iability and third party assumPtion of risk. ]t



encompasses all of the actions taken to a#ect, mitigate, and control risk. Frior to elaboration on

the elements of a risk management program, it will be hc!PFu! to define some basic terms.

HAZARDS

A hazard is a Potential threat to humans or an undesirable event that may occur (5mith, 1992;
Lave, 1986). A)Ca”ing branch over a well-used trail is a hazard, as well as a Par’cicu]arlg slipperg
trail. As the term is used here, a hazard is defined as a source of danger or adverse

COHSCqUCﬂCCS.

RISK

An9 discussion of risk rcquircs a definition from all Parties involved in the P]anning process.
T his is not to argue validitgj but to Provi&c a reference Point to explain our risk Paradigms. In
the most simplis’cic terms, risk is the Probabilitg of a hazard occurrence (Smith, 1992). |t can
also be defined as the likelihood per unit time of a hazard deve!oping into an actual adverse
effect causing loss, death, irjurg orillness to Peoplc (Okrent, 1986). Thc concept can be
exPressed symbolica”g as
RISK =HAZARDS/SAFEGUARDS

T his demonstrates that the risk might be diminished }33 increasing the saxccguarc!s, but may
never, in theory, be reduced to zero unless the hazard itself or exposure to that hazard is
eliminated. Risk may also be Por‘trayecl symbolica”y as

RISK =UNCERTAINTY + DAMAGE
This expresses risk as a measure of uncertainty as to whether clamage will occur and the severity

of the adverse egect, if it does occur (Waterstone, 1989).

RISK ANALYSIS

Risk analgsis is a Policg tool that uses a know]edge base consisting of scientific information to
aid in reso!ving decisions. |tis tgpica”g defined as inc]uding three related elements: risk
identification, risk estimation, and risk evaluation. | he identification of a risk may target a
candidate Problemj forinstance lack of user Prepare&ness. Risk estimation focuses on the
Probabilitg of the risk event. E_valuation reviews the social consequences associated with the
various magnitudcs of risk events. As a concept, risk is ’cgpica”g viewed as being a function of
two majorlcactors: the Probability that an event will occur and the consequence on the event
exposure area (Fetalc & Anderson, 1982). [Tactors which may assist in ca]culating the degree
of risk are the nature of the hazarc{, the exposure Potential, the characteristics of the cxposcd

Population, the likelihood of occurrence, the magnitude of exposures and consequences, and



Pub]ic values (Ko”uru, i 996). | imitations on the use of risk ana]gsis include inadequate data

that can result in misspent resources and cost]g mistakes to lives and crccmji]it9 (Kowe, | 989).

RISK ASSESSMENT

Kisk assessment goes one step further than risk ana]gsis }nguc{gilwg the importance of the
consequences of arisk event. T hus, risk assessment necessarilg involves making value
judgments. The process may include the quanthcication of risk consequence ]eve]s, the
estimation of humanjudgmcnts about risk, and mcthodo]ogics to integratc the two to evaluate

tradeoffs among alternatives to reduce risk (/immerman, 1986).

RISKMANAGEMENT

Wlncre risk assessment is the estimation and evaluation of risk, risk management involves the
reduction or control of risk to an acceptable leve], whether or not that level can be explici’clg set
(Kowe, | 989). ln realitg, these processes are not seParable because the uncertaintg in one

affects t!nejudgments made about the other and vice versa.

An essential part of risk management is cletermining what is an acceptab]e risk and decic{ing who
is qua]iﬁcc} to make thisjudgmcnt. Some frameworks for making this determination include
o risk-benefit analysis: a”owing a Par’cicular Population exposure level to a hazard is
weightec{ against the benefits obtained from the existence of the recreational feature
o risk-risk analgsis (relative risk analysis}: the risk of exposure is compared with other
risks commonb encountered in the environment or to the risks of doing without any
management program
e risk-cost analysis: the cost of achieving a more stringent standard would be comPared

with the resultant reduction in risk

A risk management P]an is a Proactivc aPProaclﬂ to managing risk. While it is virtua”g impossib]c
to &esign a P]an comPrehensivc enougf‘x to serve all purposes, there are signhcicant benefits to
developing a basic risk management program, inc]uaing: (Feterson & Hronek, 1992).

o Promotion and demonstration of concern for user saFety

e assurances that steps are being taken to maximize saxcetg within the bounds of

Possibilitg

e demonstration of intent to Provide a reasonably safe environment

e reductioninlosses and/or injurics

e more effective and efficient use of funds and resources

o incrcased salce’cg FOF users



Feople make decisions and take actions based on their Personal Perception of risk, rather than
on some okjectively derived measure of threat. The management of environmental risks requires
an unc{crstanding that often the major part of the Problcm will result from a difference between
Pcrccived and actual risks. | he scientific, engineering, and business facts of a situation may
have little to do with the concerned Public’s Perception of risks. As a resul’c, most risk
management P]ans seek to increase Public awareness to hazards as a major activity of the overall

program (Fetak & Anderson, | 982)

Mang types of recreation include the user’s Pcrccption of risk as a vital element. C]imbing,
sur‘Fing, scuba diving, and ot]—]er, sometimes more Passivcj recreational Pursui’cs have elements of
risk that may make the recreation more stimulating. While the risk factor of each activitg may be
evident, it must also be manageab]e. USC (or non~use> of the proper equipment is one asPect of

the total risk.

Because of the varietg of users, risk Perception has no single reP]icab!e outcome; risk means
different things to different Pcop]c because each person holds a unique view of the environment
and of environmental risk. Indivi&uals may have a strong but urxjusthcied sense of immunitg to
hazards and activities and tend to minimize the Probability of bad outcomes (Douglas, | 985).

To comPound the issue, when risk is rccognizccl, the response to risk is also highly individual

(Omith, 1992).

T herefore, gathering information on the users of an area is useful in dcvcioping a

risk management Plan. T he advance know]edgc of the users about the condition of the Park or
traiL the sagetg equipment theg bring, the level of exPerience tlﬁeg have) and the attentiveness to
signs are all elements which can Providc information on their risk Pcrccptiom. Moreover,

reviewing the phgsica] conditions of the Pari< or trail givcs context to the responses of the users.



Methoc}o]ogg

TRAILAND FPARK USER CENSUS

Tlﬂc purpose of the trail and Park user census was to gathcr baseline usage data on trails
manage& bg Na Ala [Hele and State Parks Forgencral Public use. | he initial undcrstan&ing
was the need to collect data on Park and trail usage, activitﬂ levels) and basic demographic
information of local residents and visitors using the DI NR features such as hiking trails and
state Parks.

Based on discussions with DI NR, additional information on users’ Perception of ris‘(, the
users' dcgree of experiencc, the users’ knowledge of local conditions, the users' source of
imcormation, and the users' behavior on a trail was requested for collection. T!ﬁe purpose of this
additional information was to gain insigh’c on what ways trail and Pari( users, Particularly visitors,
may be unpreparcd for hiking in Hawaii and on what aspects of user behavior can be changed to

Increase Public saFet&

During these discussions, the Practicum team also received information from D] NR staff on
desired and not-desired elements of a risk assessment program. The need for a workable plan,
that recogmizecl the constraints of the [Jawaiian environment, was stressed. For example, it was
noted that trees and vegetation grow cxcccdinglg quick]g ina temperate climate and therefore a
tree by tree evaluation might be outdated before it is comP]eted. The need for clear, universal
signage was mentioned; however, it was also noted that DLNR staff on the Neighbor ]s]ands
need the ﬂexibilitg to dcsign and rcplacc their own signs so that rcplaccmcnt due to vandalism
can occur quicklg and without delag. ]naPPropriate Promotion of natural resources was another
concern, as was consistencg of information sources. ]t was mentioned that it is difficult to
educate hikers Properlg when many receive their information bg word of mouth. Fina“g,
increased communication between [D] NR divisions and between islands was identified as a

common goal to facilitate risk management.

Trail and Park selection for inclusion in the user census was based on recommendations of the

DILNR managers on Oahuj Kauai) Maui and Hawaii. Trai]s on Molokai and | anai were not

currently considered because of the more limited use of trails on these islands and time

constraints. | rails were chosen to reflect a diverse group of features and to reflect the Priority



information needs of the DILNR managers on cach island. High use, some type of destination
or attraction, and the presence of hazards were Prcdomimant factors in the trail and Park

selection. The Fo”owing features were selected for review: Diamond [Head State Monument

(Oahu), Manoa ]:a”s Trail (Oahu), Maunawili f:a”s Trai] (Oahu), Na K oa (Kahana \/a”ey
State Park) (Oahu), Awaawapuhi T rail (Kauai), Kalalau T rail (Na Pali State Park) (K auai),
Keaf‘xua Arboretum (Kauai)l Fihea Trail (Kauai)l Wailnee Riclge Trai] (Maui), Waikamoi
Kidge Trai] (Mauo) Ainapo Trail (Hawaio) [Hamakua Ditch Trai] (Hawaii), K ahaualea Trail
(Hawaii), and Muliwai Trail (Hawaii). On both Oalﬂu and Kauai, there were several additional
strong candidate Parks and trails that could not be surveged because of resource and time
limitations. Pased on Potential continued Fun&ing for this type of studﬂj more surveys could be

conducted in the future.

Simultaneouslg, a survey was developc& to collect information requested }33 DLNR while also
meeting the data collection goa]s of the DePar‘cment of Health. Hea]th Promotion questions
were created based upon DOH and DI NR consultations with staff. Additional questions
were added based on suggestions shared bg Par’cicipants of the Risk Assessment Workshop
held in Mag, 2000.

The draft survey was shared with DLNR Persormel for comments and suggestions and then
field tested at Manoa Fa”s Trail and K uliouou Kic{ge Trail. A]C’cerﬁelcl testing, additional
c]’xangcs were macle, includiﬂg alterations to the survey to allow greater ease of capturing the
responses from all individuals in a group and clnanges to the qucs’cion order. Additional changes
to the survey were made after a final meeting with the DePartment of Hea]th, inc]ucling more
spcchcic qucstions on residents’ Phgsica! activity. A similar, shortened survey was Prcparccl with
consultation with State Farks for the l’\igln use trails of Diamond [Jead and Ka]alau (coPics of
survey attached in APPenaix A).

A schedule of survey Periods was Prepared, consisting of 6 3-hour Perio&s foreach trail. A
team of four traveled to each Neighbor ]s]ancl twice, to conduct surveys on Fri&ag, Saturdag,
and Sundag. 53 dividing into teams of two, each trail was surveged three times over the course
of aweekend. Due to unexpected complications and time limita’cions, l’lowcvcr, four trails were
survege& on]g five times total and one trail (Ainapo] was surveye& twice (566 summary on page
| i). On Oal’xu, the survey Periods were scheduled to include atleast two weekdag Periocls and
remaining surveys were scheduled as interviewer schedules Pcrmittcd. Fersorx hours spent

conducting the surveys totaled 467 hours.



\/olun’ceer assistance, recruited from the (/Hﬂ Flanﬂing DePartment and other interested
stuclcnts, was utilized for both Ncigmjor |sland and Oahu data collection. \/oluntecrs were
trained before each survey session and a survey Proce&ure and method was reviewed Prior to
cach survey session and attached to the survey c]ipboarc{ for reference during interviews
(contained in Appcndix A) Each survey group had one [racticum member as the team leader

to ensure data collection consistencg.

Data was gatl’vcred from trail and Par‘( users on Nciglﬂbor lslamds }35 interview teams of two
Pcople, stationed at locations determined most aPProPriate through consultation with D] NR

managers and through observation of hiker behavior.

Trail Sur\/eg Periods

Trail Survey #1 Survey #2 Survey #3 Survey #4 Survey #5 Survey #6
Diamond Head,| 8/27 (sun) 9/16 (sun) 9/30 (sat) 10/15 (wed) 11/2 (th) 11/12 (sun)
Oahu 9:45-12:45 9-12 6-9 6-9 2-5 2-5
Manoa Falls, 9/2 (sat) 9/30 (sat) 10/13 (fri) 11/2 (th) 11/5 (sun) 11/5 (sun)
Oahu 9-12 2-5 10-1 1:30-4:30 9-12 12-3
Maunawili Falls,| 9,17 (sun) 9/29 () 9/30 (sav) 10/15 (sun) 10/26 (th) 11/5 (sun)
Oahu 10:30-1:30 1:30-4:30 10:20-1:20 9-12 2:30-5:30 8:45-11:45
Nakoa, 9/2 (sat) 9/24 (sun) 9/24 (sun) 10/13 (fri) 10/13 (fri) 10/15 (sun)
Oahu 12:30-2:30 11-2 2-5 10-1 1-4 9-12
Awaawapuhi, 9/23 (sat) 9/23 (sat) 10/13 (fri) 10/14 (sat) 10/14 (sat)

Kauai 11-2 2-5 2-5 8:45-11:45 1:40-4:40

Kalalaw, 9,22 (fr)) 9/23 (sat) 9/23 (sat) 10/13 (i) 10/ 14 (sa) 10/14 (sav)
Kauai 10:30 - 1:30 10:10 - 1:10 1:45-4:45 1:20-4:20 8:25-11:25 11:25-2:25
Keahua, 9/22 (fri) 9/24 (sun) 10/13 (;) | 10/15 sum) | 10/15 (sun)

Kauai 3-5:30 10-2 8:30-11:30 8-11 11-2

Pihea, 9/22 (fti) 9/24 (sun) 9/24 (sun) 10/13 (fti) 10/15 (sun) 10/15 (sun)
Kauai 1-4 9:30-12:30 2-5 10-1 8:15-11:15 11:15-2:15
Ainapo, 10/21 (sat) 10/21 (sat)

Hawnaii 8:30-11:30 11:30-1:30

Hamakua Ditch|  9/29 (fti) 9/30 (sat) 9/30 (sat) 10/20 (fti) 10/21 (sat) 10/21 (sat)
Hawaii 2-5 10-1 1-4 8:30-11:30 10-1 1-4
Kahaualea, 9/29 (fri) 9/29 (fri) 9/30 (sat) 10/22 (sun) 10/22 (sun)

Hawaii 11-2 2-5 9:30-12:30 10-1 1-4

Muliwai, 9,29 () 10/1 (sun) 10/1 (sun) 10/20 (fri) 10/22 (sun) | 10/22 (sun)
Hawaii 10-1 10-1 1-4 1-4 11-2 2-5
Waihee, 9/9 (sa0) 9/9 (sat) 10/6 () 10/7 (sa0) 10/7 (sa0)

Maui 9-12 12:45 - 3:45 3:30-6:30 8-11 11-2

Waikamod, 9/8 (fri) 9/10 (sun) 10/6 (1) 10/6 () 10/7 (sa0) 10/7 (sa)
Maui 12:45 - 3:45 8:45-11:45 10-1 1:30 - 4:30 9:30-12:30 12:30 - 3:30




Mcmbers of the interview team aPProachcd groups as thcg exited the trail. Responscs from
every individual in the group were co“ected, however adults sometimes resPondea for children in
theirgroup. For low use trails, every group was interviewed) and for high use trails, every next
group was intcwiewcd, so that when one survey was complctc, the interviewer then approaclﬂcd

the next group to exit the trail. (Commercial tours were not interviewed.

[Data was stored in a Microsoft Access database and analgzcd utilizing SAS (Statistical
Analgsis Sgs’cem) (database codebook attached in APPendix A).

PHYSICAL ASSESSMENT

An inventory of the Phgsica] conditions of these select recreational features Providcs the studg
with baselines of both the identification of the Potential trail hazards as well as the evaluation of
trail user Prepareclness A” observations,Judgments, and recommendations contained in this
report are for exploratorg purposes on]3 and should not substitute for the seasoned oPinion
and exPerience DLNK staff and exPert consultants. Moreover, Potentia] hazards are
identified without assessment of the degree of harm or consideration of available resources for

mitlgation.

For future studies, it may be more he]PFul to Policg makers and to the general Pub]ic to conduct
an analysis that is more qua!itative and dcscriptivc in nature than to make an attempt to quanti{:g
the numerous factors contributing to Potential risk. | his would take time and resources bcgonc{
the scope of this Pilot assessment. ln adclition, expert consultation from a myriad of discip]ines
would have to be cmp]ogec! ina “Dclphi” process, where a number of rounds of subjectivc
evaluations of various data types would serve as the basis for hazard ciuanthcication. This

aPProach is stron513 recommended ;Ol" a 1Cu’cure COﬂ']PFC!"ICﬂSiV@ risk management Program.

This Particu]ar Portion of this Projec’c was an exercise to locate, identiﬂj, document, evaluate,
and make suggestions regarding alternative actions to address the hazards at select state
features. The Primar3 Potentia! environmental hazards considered for the Project inventor9
were landslides (including rociocaﬂ), trail surfaces, flash Hooding, and trees. A variet9 of factors
contribute to each of these hazards. [Forinstance, landslides are directlg influenced }35 sloPe)
soil comPosition, vegetation type and cover, raimca”, and other indirect elements. As mentioned
in Burbg (1998), it would be impossib]c to accurate!g quantixcg each of these variables and wcigh
them aPProPriately with regards to each other. [However, qualitative assessments can be

initiated and educatedjudgments bg exPer’cs in the field would be the most accurate means of
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clctermining the status of hazards on Pub!ic lands. Fart of an ongoing hazard management Plan
would be to Precise!g document the conditions surrounding, for examP]e, alandslide event in the
vicinity of a Park ortrail. T his could on!y be eﬁcective]g accomplislﬁccl with imProved monitoring

of conditions such as climate as well as human-influenced and natura”y occurring erosion.

I:ie!cl observations were recorded using Globa] Fositioning 555tcms (GFS) tecl-mologg,
sPcchcica”g with a 1 996 Mage”an FroMarlc ]\/ The unit marked the three dimensional location
of the observed Potcntial hazard as well as the categorg,

severity of consequence, and the estimated Probabi!ity
that the hazard would occur. T}we instances were then

tallied and used as a dcscriptivc means of establishing

qualitative risk.

f:or consistencg purposes, one student researcherin the
Fracticum group was designated to conduct Pl—lgsical
assessments on all 14 trails, concurrent to the social data
collection. Obscr\/ation times varied among the
survcgccl trails dcpending upon total distance,
difficulties in traversing the ’crail, and satellite signal
recePtion caPabilitg. The latter cha”enge was due to

the amount of cloud cover and Precipitation as well as
the thickness of the forest canopy. Detaiied dcscriptions of the hazard character and context
were noted and referenced in Conjunction to the individual data files created sPcchCic to that
observation. [Tor examplc, a Potentia”g hazardous tree was described according toits sPccie,
size/age, its relative aspect to the trail (’cargct Potential), the severity of the hazard, and

Practical mitigation/abatement oPtions sPechCic to that observation.

T he results of the Phgsical assessment of trails and Parks varied grea’c!g from feature to feature.
Some trails had no landslide hazards w!‘vatsoevcr, ge’c Possessecl a great deal of Poten’cia] tree
hazards. These results demonstrated the need fora Hexib!e, yet comPrchensive, risk
management Plan that could address the dangers that exist on ParticularFea’cures. Thc results

for individual trails are rePrcscntecl in the individual trail summaries as well as in APPcnclix .



NATURAL HAZARD OVERVIEW

Natural hazards are all around us and may occur at any time. T he volatile climate of the troPics
and varied gcograplﬂg of [Hawaii increase the uncertainty and intensity of these hazards. Large~
scale hazards such as hurricanes, tsunamis, volcanic cruPtions, and earthquakcs can be
catastrophic events, but the more localized hazards can be ecluallg harmful. As hurricanes, for
instance, are broachegion, well-monitored events, a flash flood occurs without warning andis
very sPcchcic to the affected area. The ignorance of hazard and the affiliated lack of
Prcpareclncss of Peoplc exl:)osing themselves to a flash Hoocl, orany otherlocalized hazard, is
where the true hazard lies. | hese events have l—xaPPened for millennia and will continue to take
Place clesPi’cc management efforts to contain them. Wl’lat can changc is how aware and
Prcparecl Pcoplc are to these hazards so that the severitg of the consequences may be reduced.
As part of this studg, several localized hazards were identified and evaluated. T hese hazards
include landslides, flash floods, hazardous trees, hazards associated with climate and
toPograPhﬂ, and trail surface. Therc are other hazarc{s, such as infections or animal attacks for
instance, that have a more limited effect on users, but may be addressedin a comprel—]cnsive

study in the future.

LANDSLIDES
| andslide event Probabilit9 bcgins with the height and steepness of the slol:)e, whetheritis a

ridgc or va”eg trail. T he greater the shear of a cliff, the narrower the zone of impact would be.
[However, in narrow va”egs such as Sacred [Talls, a
high vertical droP still renders the entire va“eg
exPoscd because of the ricochet effect. Lesscr
gradcs usua”3 cause more lateral movement, so a
trail that is a short distance from the cliff base
would still be at risk of rockfall. Soil type also has
an effect on landslide Possibilitﬂ, with rcgards to
their response to moisture content and adhesion
qualities. Naturallg, comPosite substrates of rock
and soil or a Prcclominancc of solid rock has
consiclerablg more clamagc and injury Poter\tia! than
aslide containing on]g soils, so the level of

l—lcterogcneitg aiso !'las an effect on ’chc

consequence of alandslide incident (Bauer, ZOOO).



Ovcra“ mean PreciPitation is the major cause of s]opc failure (Baum and JiPson, 1999)‘ Slow,
graciuai erosion has a long term effect whereas a short-term, high volume cie]ugc also has obvious
effects as evidenced in the New Year's storm of 1 987 in east Oanu (Division of Water and
Lanci Development, | 988). There is a correlation between raimca”J streamflow and talus at the
base of a given cliff. Reconnaissance of rockfall material from Prcvious events at Sacred ["alls
and Maakua Gulci'i revealed that the rockfall of the Mothcr’s Dag 1999 event was miniscule in
comParison to the geoiogic record, with a volume of less than 50 m’. ln absence of recorded
landslide data, this evidence can be used to aPProximatc the trcqucncg of rockfalls in the area,

in corjunction with visible scars on the va“cg walls (Baum and JipsonJ 1999).

\/cgetation cover and type is yet another indcpencicnt variable to be considered. Studies have
demonstrated the effect of flora on slope stabiiity and determined that the surface root systems
of native spccies tend to mat down and reduce landslide trequency. On the other hand, alien
sPccies characteristica”y have taP~rooting systems that are more intrusive and tend to ciisruPt
slope stabiiity (OScott, 1969). One example is the impact of miconia in | ahiti, an alien species
which has been rcsPonsibie for some landslide events. Scismicitg is also a factor contributing to
sloPe failure (Crozicr, i 986), but not all islands possess the same seismic rating. For cxamplc,
K auaiis a considerable distance from the gcoiogica”g active zones of the Big |sland. i"]encc,

selsmic activitﬂ is not considered a major factor onislands on the western half of the island chain.

thre s]ope failure is a concern along a trai], all of these factors are taken into account. Ratiﬂer
than a quantitative means for documenting the landslide Potentiai, a cicscriPtive analysis of these

factors will serve to demonstrate the relative Potential for sioPc failure.

HAZARD TREES

The giant trees that may be seen over a

given trail also pose a Potential hazard.
\/\/hcn trees reach their mature size, thcu
tend to deteriorate and evcntua”g lose
their limios, and in some cases, fall down
altogcti'icr. Manu of the trees used for
reforestation of the highcr watershed
regions of the [Hawaiian ]s]ancis are non-
native, quick~growing varieties.
Eucaluptus and albizia are two introduced

species that were extensivelg Pianteci



about seventy years ago, and are now nearing the end of their liFesPans‘ These trees are known
to lose branches due to the heavy rains and strong winds characteristic of the islands. T"]owever,
some of the Iarger indigenous and native sPecies may also threaten the saxcetg of trail users.

K oa (Acacia koa) is a Prizecl native hardwood that also has an oPtima] !i]cespan that, when
exceeded, may result in growth Ecgonc{ its suppor’tab]c wcight.

]n an attempt to aPProximate the risk of hazard trees observed in the area, several criteria were
clcvciopccl for the purposes of this Project. [irst, a hazard tree was identified by its aspect to
the target, that is, is it leaning toward or over the trail. Urxless there was a spur trail leacling up
to a Potentiang hazardous tree begond the ga”ing reach of the main trail, the hazard tree was not
documented. Thc spccic of the tree was notccl, as the constitution of some tree varieties are
more aPt to breakage than others. Then factors such as the girtlﬁ of the bougl'l orlimb was
considered and rated, as well as the nature of the break, the degree of tree rot, and the health in
general of the tree in a Hazarcl Trce (HT) factor from 1 to 5.

HTI - Highest Priority for mitigation, most lii(ely requiring immediate removal or
trimming.

HTZ —~ T ree poses a serious threat of Fa“ing over the trail in the ncamcuturc, possesses
recognizablc ailments and should be reviewed for mitigation.

HT§ — USuaHH sma]]er) high branches affected }39 strong wiﬂds, but also large, shorter
trees in average health, still with a direct Fa”ing line to the trail.

HT‘% - A large tree in relative]g satisFactorg Eca]tlﬁ, or smaller trees directl\g above trail.
Qpestionab]e as to whether the tree will fall onto the trail or not.

HTﬁ - Sma” trees are Prcscnt but pose no immediate threat of harm.

Tl"liS ranking is a hierarchﬁ of response, with an HT] beirxg immediate removal and HT§ a
situation where signage is the 011]9 reasonable means to mitigate a low Probability incident from
occurring, A basic tree management program for each trail would be the most appropriatc
means for addressing the uncer’caintg involved with Fa”ing branches and trees. Tiﬁis would
include a comPrchensive inventorg of all trees along a trail) their sPecies, their relative risk

ranking, and Periodic review of their condition.

FLASHFLOODING

Flash Hooding is a hazard related to characteristics sPeciFic to a certain area. Tl’\e presence of
Percnnia] streams indicates a l'n'gl'l annual rainfall with consistent distribution in the spechcic

region. A”g sudden aberration from this normal Precipita’cion and a narrow stream course may
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soon bear several times its usual volumeJ creating a quicl@moving) Potentia”g fatal hazard if
Peoplc are Present. Most flash floods cause the most harm downstream where it may not even
be raining at the time of the Hoo&, catching hikers oFnguard. A]tlﬁough hikers may be directlg
exposec{ to a flash flood for a very short time, if the trail requires Passing back over a recentlg
swollen river, the hikers may be Prevcntcd from comp]cting the course. This may Prompt a
despcrate user to attempt to cross a rushing stream and risk being swept downstream and
clrowniﬂg. For the purposes of this stucly) if a stream course is present on the trai], whether it be

ﬂowing or not itis considered a Potcntial flash flood zone.

HUMAN ERROR

Wandering off a trail may EaPPen either intentiona”g or unintentiona”g. Hikers may seek an
imProvecl vista for sightseeing orfora Photographic oPPortunitg. Some trails like the Nakoa
Loop in K ahana \/a”eg, only cover a small area and do not cxp]ore the back of the va”cg, which
PromPts some more adventurous hikers to venture off on spur trails blazed }33 hunters) who are
more familiar with the va”eg and seldom use a Particu]ar marked trail. Aclclitional visitors using

trails means that there are more People unfamiliar with that feature and with the local conditions.

A hiker may not know that he or she has left the trail due to poor maricings or the presence of
spur trails with comparabic tread-ware to the main trail, or the user may simplg not be Paging
attention. [Junters and hikers alike use colored ribbons to find their way back to familiar
territory, but often leave the ribbons behin&, which may be mistaken }33 the next trail user as the
official trail.

Tlﬁe rule of thumb for many hikers in the continental United States is to find a stream course
and follow it to where it will inevitabb find a road. ]n [awaii with the c]uic‘( changes in elevation,
numerous waterfalls and dense vegetation, Fo”owing a stream is not be the wisest means of

regaining one’s bearings andis actively &iscouraged by DILNR managers.

CLIMATE & TOFOGRAFHY

Tlﬂis is a broad category of hazards that includes the effect of elevation gain on users, exposure
to solar radiation, and the risk of fire. Some of the trails in the Na Ala He]e system, such as
the Ainapo Trail on the Big ]s]and, wind up to the very summit of i 3679 ft. Mauna | oa,
cxposing the hiker to Frcczing temperatures and effects related to altitude. None of these
extreme conditions were surveged as part of this studg. Exposure to solar radiation is related
to the amount of tree cover over a trail. llc the trail is Particularlg long, attemPte& in the middle of

a cloudless clag and features little forest canopy;, then the user runs an increased risk of heat
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stroke and dehﬂdration‘ This is amPthiecl if the trail has variable elevation. The risk of fire is
related to climate, as oniy droughbto!crant sPecics can survive, which are usua”g quitc
flammable. At Diamond Head State Fark, for cxample, if alit cigarette ignites the drg
understory at the bottom of the trail, those who have completec{ most of the trek may be
stranded or clircctlg harmed bg the blaze.



T rail Summaries
State of [Jawaii

The State managed trails system in [awaii is one of the most geograpi*n’ca”g diverse systems in

the (Jnited States. [Jawaii has a l’ligi’l concentration of trails in re]ativelg close proximity to one
another. Along with the Privileges of access to Public land come responsibilities on the part of
both the managing entity and the Public. On the part of the state, this means maintaining trails
for safe travel while Preserving the natural ecosgstems or cultural resources. ln Places where the
saicety of trail users may be reduced, it is the resPonsibiiitg of the state to inform trail users of
the risks ti'iey may Po’centia”g encounter. Trail users are resPonsibie for their own awareness
and level of Prepareciness. Tneg are entrusted to erjog the most intimate Piaces in the islands

with as little negative imPact as Possibie.

Tiiis Portion of the report introduces the results of the user survey and also of the Phﬂsical
assessment. Ti‘ie survey determined how Prepared and aware users actua”9 were, and the
Pi’igsicai assessment noted what hazards ti'iey should be conscious of. T his section first gives
overview information that is signiicicant to the entire state. Ti‘iis information is then broken down

133 island and then more sPeciiCicang bg trail. A complete summary of all the data collected can
be found in APPenciix B.




STATEWIDE STATISTICAL PROFIEES

The survey team ana]gzed fourteen trails in the State Parks and Na Ala Hele T rails system.
On each of these trails the survey team spent six, three-hour Perioas surveying trail users. [Tour
of the survey Perioés were comPleted on weekends, and two were undertaken on weekdags.

Eacl‘n trail was also analgzec‘ for signhcicant Phgsical conditions with a GFS unit.

/ Proportion of People Suneyed \
79 6% 5°1% 450,

18%

3% 31%
3% 3% 190/
0 Diamond Head 0 Manoa Falls

O Maunawili Falls [0 Na Koa (Kahana Valley)
0 Awaawapuhi (Kokee) O Kalalau (Na Pali)
B Keahua Arboretum [0 Pihea (Kokee)
Hl Ainapo B Hamakua Ditch
O Kahualea O Muliwai
\_ [0 Waihee Ridge 0 Waikamoi Ridge )

Of the 14 features survcyed, the hig}wcst uses in the state occurred on Diamond [Jead, Oahu,
Kala]au Trai], Kauai, Waikamoi Ridgc Trail, Maui, and Manoa Fa”s, Oa}wu. At both
Diamond [Jead and Kala!au, more than half of the users were not interviewed due to the limited
number of interviewers and the high use of these areas. Tl’xc trails on the Big |sland were very
low use the times thcg were survcgc& T here is some indication that these trails get more use
than was observed }35 the survey team, however even if the number of hikers doubled, most of

them would still be considered low use trails (having less that 10 Pcop]c/dag).
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Demographica“y, all of the high—use trails e
seemed to have the same types of users
(tourists between the age of 25 -54 and
Caucasian) and all of the low use trails had

Age by Gender for Hikers in

Hawaii

mixed e‘c}micities) e

35-44
The chart at the rig}‘nt is an age~cohort
25-34
graph that indicates the number of hikers
_ 19-24
139 age and gcnder. f_rom the chart we can
12-18*
see that there are more men Hiking but on]g

similar c!cmographic characteristics 65+
(Predominantly local hikers of all ages and 5565

<12

133 alittle. The largcst group of hikers is ‘
the 25-54 age category. -400

% |
‘ 1 ‘
-200 0 200

400

E Male @ Female

%

On a Couple of trails (Maunawili Fa”s and -

Nakoa) a !arge number oFgoung adults between the ages of 12 and 24 were observed hiking the

trail. Thc average age of hikers on Diamond [Head is a little older than the statewide average

which falls within the 25-%4 category.

The majoritg of hikers survcgccl were (Caucasian. (On some trails, such as Diamond [Head,

many Peoplc were not surveged during some survey Periods because of a language barrier. Jtis

g Ethnicity of Hikers in Hawaii

! Hispanic O cther O missing

O caucasian [ hawaiian O japanese
d asian non-japenes M pacific islander O black €
B native american [0 portuguese l mixed/nonHawaiian

~

J
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li‘(elg that more Japanese
hikers would have been
surveged if more JaPanese-
sPeaking survey team
members were used during
the survey Perio&s. Forthe
most Par’c the chart at the
left illustrates the ethnic
breakdown of hikers on the

trails that were surveyed n

the State of [Jawaii.



T he most interesting statistic in the trails that were surveged was that 78% of hikers were
visitors to the State of Hawaii (even # Diamond [Head is removed from the ana]gsis, 75% of
hikers were from out of s’ca’ce). DLNR susPec’ced that in lﬁigh ~-use trai]sJ there were a iarge
number of tourists. However, the survey also Proved that an overwhe!ming majoritg of hikers are
not familiar with [Jawaii's natural environment, weather patterns and trails system. As might be
exPected, this often has an effect on the level of Preparedness of hikers. For examP]e, there
were rea”g onlg two trails, Waikamoi Kiclge Trai] and the K eahua Arboretum, where users
could get away with not l’maving water and other supp]ies with them. T hose hikers would account
for 20% of those surveyed. Yet, 45% of those surveged did not have water with them (see
APPen&ix B) Based on hikers’ comments, many of the tourists exPected more facilities at the

trails such as comfort stations and drinking fountains.

Tlﬁe first survey for this Prcﬁect was conducted on Augus’c 27,2000 and the final survey was
comPleted on November i 2, 2000. Consiclering the high number of tourists on the trails, the
total number of hikers migh’c clﬁange dramaticang &ePen&ing on the season in which the surveys
are taken. TI"ICSC surveys were conducted in what is genera“y thought to be the low season in
terms of tourism. ]t is Possib]e if the surveying was done in the summer, the numbers would be

very different. Surveg Periods started angwhere from 545 AM and genera”y were comp]eted
bg dusk, around ¢ PM.

The majority of trail users indicated tl'xeg were hikiﬂg to see the attractions and views.
Considering that most of the hikers were visiting the [awaiian lslands, this seemed natural that
PeoPle would hike as a site-seeing outing,. Many locals indicated that they were hiking for
exercise or to experience nature. A few Peop!e were Practiciﬂg their native [Jawaiian cultural

}'Aeritage.
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|sland of Oahu

The Practicum group met with Aaron | owe, Na Ala [Hele Oahu T ralil Manager, and Dan
Qyirm, the Assistant Administrator of the Division of State Farks, on June Zﬁrd , 2000, to

discuss trails and Parks on Oahu. ]n this meeting, genera] hazards mentioned included trees and

flashfloods as “unseen” risks. \/egetation growth can imPact views and hide droP offs. Due to

QOahu’s high visitation, the ciuestion of accommodating unprepared users was also discussed.

The Fo”owing trails were Proposecl for consideration for survey purposes:

Diamond [ead - as an cxtrcmc!g high use trail (l 3 mi”ion/gcar), where the users have a
signhcicant imPact on the trail and environment, in terms of erosion and litter; also has a
historical mi!itary aspect with fortification bunkers

Nakoa (Kahana \/a“eg} —~a rclativclg low use trail, but the location for several rcPorts of
lost hikers; signage has been added to address this Problem

Manoa Fa”s —~a high use trail, used bg those who want to see a waterfall and those who
want to wade under the Fa”s; Potential for rocioca”, Has}ﬂqood, and !eptospirosis; concern
about attempts to access the higher Pools without a trail a]ong the steep c]ig; has
signage to address hazards

Maunawi]i }:a”s — a moderate use trail, used by many who wish to g0 swimming under the
falls; do have attempts to access the higher Pools and Potential for slip and fall;
lePtosPirosis

Fali Lookout —~an cxtremclg high use Patl’l, Pavcd to a !ookout; wind and dust are Primarg
hazards

Ma‘(apuu - a moderate use trail; Plan to kceP in natural state

Tantalus Mauka system — all trails in system of moderate to higlﬁ use; easi]y accessible
bg Waikiki and urban Honoluiu

Maunawi]i Demonstration — high use trail a]ong the first two miles

Wi!iwilinui, Kuliouou, & [Hawaii | oa Ridge — moderate use trails; ric{gc trails with steep
sections; Potcntial erosion; casi]g accessible }35 Waikiki and urban f"’]onolulu

Feacock f:lats — camPing area; aging trees; user conflicts between mountain bikers and

four wheel drive

The trails selected were Diamond [ead, Manoa Fa“sj Maunawi]i ]:a“s, and Na Koa (Kal'lana
\/a]]eg State Fark). These areas vary widelg in terms of use, environment, and Potential

hazards. Diamoncl }‘lcac{ Statc Monument and Manoa Fa”s are both close to Waikiki and
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have a signiﬁcantlg }*nglﬁer usage than Maunawili Fa”s and Na Koa, both located on the
Windward side of Oalﬂu. Jtis almost impossib!c to come to Oalﬂu and not become aware of
Diamond Head; whereasj Na Koa and Maunawili Fa”s (a relativeb new ’craiD are less
Pub]icizecl‘ Diamond [eadis an imProvecl trail, with pavement for aPProximateb one-quarter
mile, handrails and stairs. Manoa }:a”s, Maunawili ]:a“s, and Na Koa are maintained in a more

natura] state.

TI’ICSC differences are reflected in the data received bg the users of each trail. {:or cxamp]c,
onb 16% of the users at  Diamond [ead were residents, in comparison to a 82% resident use
rate at Maunawili ]’:a”s. Digerences will be seen in more detail in the next section discussing the

spccixcic characteristics of each trail.
Tlﬁere are Potential trends that can be seen among the trails on Oahu:

° Feople are most m«tlg to hike in Pairs (Wit!’l the exccption of Na Koa, where theg are
most likeb to hike in threes)

e Petween 20%-25% of the groups were composccl of single hikers (except Na K oa,
where 12% of the groups were composed of sing!c hikers)

e The majori’cy of users heard about the trail by word of mouth

° More than 50% of the users on each trail wore running shoes

° More than half the users (Diamomd Hcad cxc]udcd) notified someone not with them that
tlﬂeg intended to go hiking

® 1%%-17% of the users of each trail had Previouslg gotten lost while hiking

o | ess than 12% of the users admitted to icaving the marked Path

o  (Over 90% of the users recalled the existence of signage on the trail, yet what they

recalled seeing varied wide]g
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Diamond [ead Trai], Oahu

An cxtrcmcly hig}%usc trail,
the Diamond [Head trail is a
steep 1.4 mile hike inside
Diamond [Head Cratcr which
leads visitors to the | eahi
Summit. | he trail is drg and

the crater’s interior can be

extreme]g hot due to a lack of wind. T he trail begins as a Paved Pathwag and continues as an
imProved dirt Path with a graclual incline and over 250 stairs until reaching the 760 foot summit.
[Tor those that reach the top, the summit affords a §60~clcgrce Panoramic view of southern
Oa}wu. Tl’lcre is currentlg a cl'large of $1 to enter the State Fark. Between 1500 and 2500
PeoPlc visit the Park dai13 and it is estimated that | ) million PeoPle visit the landmark every year.

Hazards

Heat, sun exposure [” rosion and Fa”ing rocks
(Instable Footing Risk of [Tire
Strenuous climb Darkness in tunnels and bunkers

Diamond [ead ([ser F rofile

Diamond Head is visited Primari]y by tourists (85% non-local hikers). Some locals hike the trail
for exercise and meditation in the mornings. A large number of hikers are JaPanese tourists.
These groups often could not be surveged because of a language barrier and/or a refusal to
Par‘ticipate in the survey. There]corc, the data for this trail does not necessarilg Paint a
rePrcsentativc Picture of trail users. (Example: atleast 5 PCOP!C were observed wearing heels
on the trail but none could be survcyed ) The users that were survcycc{, on average, were older

than those sur\/eged on other trails (59% over45 years old)

4 )
Percent of Footwear Used on Diamond Head (n=679) a Age of Hikers Compared to State )
6% 5% 1%
7Y 0
% 40%, mState
30%;
20 % = Diamond
12%
° 10 %, Head
9,
69% 0%l
<2 - 19- 25- 35- 45- 55-65+
O Running Shoes ETevas W Hiking Boots 8 24 34 44 54 64
\ M Slippers M Dress Sandals OLoafers y \ J
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Social Profile of Trai] and Trail ( Isers

5urvc3 Period SHnoPsisz The survey team set up about a quarter mile into the trail, where the
pavement ends and the imProvecl dirt Patl’] begins. T his location was chosen as the ma_jority of
PcoPle Passing this Point intended to hike to the summit. During each survey Pcriod (with the
cxception of the earlg morning survey Pcriod), less than half of those Passing bg were surveged.
T his was due to the sheer numbers of Peoplc hiking. T he variance in the total number survegecl
is attributed to the numbers of surveyors. There were between two and four interviewers at
cach survey Period, and the second survey Pcriod included 2 Japanese spcaking interviewers.
The majoritg of Peoplc were hiking “because it was [ Diamond [Jead,” one of the “must-do”
activities when visiting QOahu. The highest use occurs between 10:00AM and 2:00FM, when

more than 250 Pcop!c enter the trail each hour.

5““’63 Daf) O{: WCCk Suwcfj Time # FCOPIC Diamond Head State Park
Period Survegccl g 200
1 Sunday 9:45-12:45pm 12% § 150
2 Saturday 9:00-12:00pm 190 i 100
) Saturclag 6:00-9:00am 74 g 50
o
.00-9: * 0
4 ch‘ncsclag 6:00-9:00am 58 ; ) ) ) s .
5 Thurscla}j Z:OO-ﬁ:OOPm 76 Survey Period
6 Sunday 2:00-5:00pm 161

Trail Conditions: Several signs warn hikers of Potentia] hazards, however many Pcop[e fail to

take time to read them. Most information about the trail is located at or near the information

booth at the Parking area. | he trailis
somewhat sliPPer9 due to the crumbling rock
surface. Near the summit, hikers are led
througl—] a dark tunnel, up a sPira! staircase
and out to old bunkers Pcrchecl on the
crater rim. Mang hikers commented that the
lack of ligl—lting on the sPiral staircase was
unnerving, Several hikers thought that

squcczing througlﬁ the bunker at the summit
could be difficult for less nimble hikers to

navigate. Mang Pcople commented that
thcg wished they had brought more water and a ﬂasHight. ln Fact, on the way down, some of
those that did bring ﬂashligh’cs, Passed their ﬁashlights to hikers headed up into the tunnel.
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thsical Froxcile of Diamond [Jead Trail

Most of the hazards on this trail are associated with the intensity of its use. | he beginning of
this trail dcccivinglg gives the impression that this is a wen~dcvc|opccl trail, as there is a wide
Pave& sidewalk for the first quarter of a mile. A\C’cer this Poin’c, the trail surface is eroded basalt
origina“y routed }33 the US Army when they occuPiecl the crater. The army also constructed
the tunnel and concrete bunker network along | _eahi Kidge, which providcs the route for the last
half of the trail. TI"!C destination is an eroded bunker at the Pea‘( of Lealﬁi which affords
dramatic views of Waikiki, Honolulu, K oko Head, and the leeward side of the K oolau
Mountain range. Tl’]C mean annual rainfall is less than 20 inches. Thc vegetation in the crater
consists of kiawe (Frosop/spa//fa’a) and haole koa ([ eucaena /6UCOC€ID/73/8>, with an understorg
of Fingergrass. Thus, there is no Protective canopy. There are no streams along the trail.
Tlﬂcrc are five Potentia] hazards that exist on the [Diamond [ead Cratcr Trai!: trip and Fa”,

exPosurc/gatiguc, brush fire, landslide/rocioca“, and infrastructure-related issues.

Tralfﬁun%cc: T he trail surface bcgond the Pavcd sidewalk is extremc!y eroded and uneven,
creating a Potential traction hazard. T his is intensified }33 the fact that users may expericnce
gatigue due to exposure to the sun. The route is lined with handrails in its entire’cg to assist the
mass of Pcoplc to reach the summit. | he uneven Patl'z may cause tripping. T his hazard increases
if the userleaves the Path and attempts to climb the steep crater walls. T he trail surface at the
tunnels and begon& are Pre&ominantlg Paved. Aging mili’carg bunkers await the user at the

destination.

C//matc & Topograp/)ﬂ: Bccausc of the lack of shade and the steep grade for most of the
climb, Fatigue is a serious concern. [ Jikers often expect an easy climb with a few exciting dark
tunnels and then reach a great view. T his is evident in the choice of dress, selection of footwear
(such as loafers and sandais), and Provisions. The average age of the Diamond Head useris
higher than at other trai]s, which makes these choices even more critical to the salcety of the trek.
Tlﬂcrc is no water available to users bcyond the trail head. Due to the low annual raimca”, drg

vegetation, and non-hiker smokersj there is a considerable fire hazard threat.

Land’s/fdc/KocLﬁa//: Tlﬂc loosc, crumb]9 soils in the crater combined with the steepness of the
crater walls Provicles ideal conditions for erosion, eitherin the form of incremental rockfall or
mass movements of substrate. The fractured rock that composes the crater sloPes may

graclua”g lose stabi]ity and fall. Tl’lc fact that there are several switchbacks on a givcn s]opc
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allow for a Fa”ing rock to hit a number of Potential targets. The high volume of the trail increases
the likelihood of contact with a trail user. ( Jsers that ignore Postcd signs and leave the trail are
subjec’ccd to increased risk of not onlg sliP and 1Ca”, but also inaclvertent!g creating a rockfall that

may imPact users on the trail below.

/nfrastructurc: The trail route ventures tl—n'ough
two sections of tunnels and one sPira! staircase,
both without the benefit of ]iglﬂting. T he tunnels
and stairs were not clesignecl for mass-movements
of PeoPle, but for military oPerations, and have not

been modified signhcicantly since army occuPation.

The Pi” boxes throug!—r which the trail runs are in
poor rcPair and are difficult to negotiate for some
users. Fl” boxes not on the trail course may tempt
more adventurous users to leave the trail and

exPerience greater risk exposure.

EX/:st/thanagcmcntFractfccs: T here are a considerable number of signs throug}'\out the trail
reminding PCOP]€ to not leave the trai!, to not smoke, etc. Tlﬁc handrails are helPFul to keeping
Pcoplc on theirfeet. As for the fire hazard, there are access roads to manage a Potcntia] blaze,
but those users who happen to be caugl—lt at the top will have to wait out the fire or wait to be
rescued. ]mprovements to the trail and bunker area are scheduled for Januarg, 2000, and

should address many of the infrastructure related issues mentioned above.

Fossible Action 5tep5: T here is little that

can be done about the fire hazard except
to continue to Prohibit smoking in the Par1<
and have a fire evacuation P!an. ExPosure
and Fatigue could be reduced through
construction of simplc shelters with
benches at various Points on the trail, and
133 Provicling water. Lanclslicles will continue
tobe a Potcntia! threat rcgard!css of

removal or reingorcement O]C hazardous

sloPc areas, and this risk could be communicated through a consolidated signage program at the

trailhead and/or at Points where the hazard is present.
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Manoa Fa”s Trail, Oahu

Manoa [Falls is a 1.6 mile roundtrip hike to

a sevent3~1coot waterfall. T he trail c!oselg
follows the Manoa Stream. Sections of
the trail surface is gnarlcd 135 roots and
rocks. T he majoritg of the trail is covered
by a dense rainforest canopy. The
incredib]y humid climate causes the trail to
be continuouslg wet, muc{clg and buggg. A
short distance from Honolulu, Manoa

Fallsis a very higl%use trail (avcragc of 35

Peoplc per hour on the weekends and i )
PcoP]e per hour on weei(clags). This can be Problcmatic for this sensitive watershed. Thc
majoritg of People survegecl (67%) felt this was an easy hike.

[Hazards

Wet weather conditions Fa”ing rocks and branches
51iPPCI’3 trail, Protruding roots and rocks Feop!e

LcPtosPirosis

Manoa [ alls (fser Fr rotile
This is a high use trai!, visited by both locals and tourists (45% local and 55% non»locaD. The

l—ligl—]cst uses occur on weekends when most of the locals are l—liking. Man9 of the non-locals
learned about the trail from friends on Qahu. T his could be seen }33 the number of combination
groups; it appears many local residents take their visitors hiking at Manoa f:a“s. Hikers have a

wide range of expericnce levels and learned about the trail from several different sources.

. . "
Distance Travelled on the Manca Falls Trail Signs Noticed on Manoa Falls Trail

(=244 (n=244)

10% 3% 80%

60%

40%

20%

8%

0%
‘ OTotheFdls B Pest the Falls O Partway - Not toFalls ‘ y Restoration Don't Leave Rockfall — Leptosirosis
\ Area the Trail

N
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Social Profile of Trai] and Trail ( Isers

5urvc3 Period SHnopsisz The survey team set-up about 30 ft bcgonc} the trailhead. T he
Prmcerrec{ location would have been about 250 ft into the trail at a clearing Poin’c, however, a
commercial oPerator was consistentlg set up with a table and water coolers at this sPot‘ Mang
People comP]ained about the vendor and asked what could be done to remove commercial sales
on the trail. \/erg few locals hike the trail on wcci«:lags, but many use the trail for weekend
recreation. Some of the hikers had Clearlg been swimming, somewhere a!ong the hike. On two
occasions unlicensed commercial tours were noted taking groups !arger than 1 5 on the trail.
SOmc local residents concurred that commercial tours not be allowed on the weekends when

local families are ’crging to enjog the trail. Somc commercial operators ignore this restriction.

Survcg Dag of Survcg Time # Fcop|e Manoa Falls Trail
Period Week Sur\/eyed g 100
i Saturclag 9:00~1 Z:OOPm 52 “; Zz
@ O+# People
2 Saturday }:OO~6:OOPm 81 £ 40
] 8 20 -
p) Frldag 10:00-~1 :OOPm 18 by o .
4 Tl‘lursclay ]:§O~+:§Opm 24 1 2 3 4 5 6
Survey Period
5 Sunclay 7:50-10:30am 11 ’
6 5unc[ag 10:30~1 :§Opm 55

T rail Conditions: | he trail is signecl
for hazards, but the signs are in Placcs
where few People notice them. Mang
Pcople remember the restoration area
signs. Thcre are no mile markers and
no sign that tells a hiker how far it is to
the falls. Mos’c of the Pcople who took
the bus to the trail said thcg would
aPPrcciate directional signs from the
bus stop to the trail. Few People

recalled sccing the end of trail sign.

Mang Peop!e commented that the new steps, Provided for erosion mitigation, are more SIiPPCFfj
than the trail itself. SCveral PcoPle felt handrails (bamboo) would be hclP)Cu! and imProve
stabi]itg for hikers at the new steps.
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thsical Fromcile of Manoa Fa”s Trai]

T he trail itself is qui’ce wide in many sections due to high use and there is evidence of extensive
regular maintenance. (Gravel has been added along the entire .8 mile route. | here is one minor
stream crossing near to the Beginm’ng of the trail, whichis a ’cributary to the main Manoa
Stream. The rest of the trail is somewhat removed from the stream, although theg run Para”el to
each other. Nearlg the entire lcngtl'x of the Manoa ]:a”s Trai] is under a hig}vtrce canopy,
however the healtlﬁg condition of most of the trees render this feature relatively safe. This
canopy also protects users from direct exposure to sunlight, which lessens the Possibi]ity of
Fatiguc. Due to the higlﬂ cliffs and soil comPosition, there is the Possibi!ity of rockfall at the
trailhead and near to and at the destination. ]n a”, there are four Potential Primary hazards:

rocloca”, trail surFacc, trees and the destination itselF; and two scconclarﬂ but nonetheless critical

hazards: spur trails and flash ﬂoocling.

Kockfall- T he Manoa [Falls T railhead features a
universal graplﬂic sign inclicating rockfall hazard, which

is again Posted at the destination, the two locations
where the Potential hazard may occur. Few users
would immcdiatclg be aware of a hazardjust off the
Parking lot, yet there is a 25400t highj 60% grade
cliff on the left hand side as one enters the trail. Trail
Proximit9 to the hazard diminishes after onlg afew
gards, and there is re!ativelg no Potcntial slope
hazard until a few hundred 5arcls before the end of
the Manoa Fa”s Trai!. At this Point, there is a
consistent 60-70% gracle cliff with moderate to
comPrehensive vegetation cover, which aids in

Prevcnting rockfall from further uPsloPe. Fossiblg the

— greatest dangcr of rockfall is at the attraction itself,
Manoa Fa“s. The face of the waterfall is comPosed Primari]g of solid and fractured rock with
little or no soil, which means fewer but more substantial rockfall ePisoclcs, as evidenced bg the

talus at the base of the falls.

Traf/ﬁurﬂacc: Due to the relativc]y high annual rainfall in the K oolau Mountains, one can

usua”g cxPcct to cxpcricncc muclcly and siipperg conditions along the non~gravclcd Por’cions of
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the trail. At several Points, Particular!y where there is a noticeable changc in e]evation, trail
iml:)rovemcnts have been made to alleviate the traction Problcm as well as prevent further erosion
due to high volume and wet conditions. | his has onlﬂ achieved limited success, as users
commonlg sic{estep the boardwalks as theg encounter other users and as the boardwalks
become sliPPerg when wet. D] NR has also laid limestone gravcl along Portions of the trail to

increase traction and reduce erosion.

/:a//fng Brancﬁcs: [Jazard trees are

Prescnt at severa] Points a]ong ’chc
trai], although nearlg the entire trail
is under troPical forest canopy.

SPecics observed along the trail
include albizia (A/b/z/a fa/catar/a),

hau (/—]’fbiscus t/'/lﬁaccus), kukui

(Aleurites moluccana), eucalyptus
( Eucapy/tus robusta) and oc’coPus
tree (5(:/71'6#;'6/'3 actfnop/y// )
Tl’mere were 10 Potcntia113

hazardous trees observed along the
trail, most of which were albizia. There was one unidentified tree growing latcra”9 out and
acﬁacent to the face of the waterfall. T his tree was considered a Potential hazard although it
was in apparent goocl health due to the fact that its roots are boring into fractured rock, and
cvcntua”g may loosen and Possiblg cause a rockfall into the Pool area below. Most of the other
hazard trees were sugcring from trunk rot and featured an aspect toward the main trail. A” of
the hazard trees are Possible candidates for Par’cial or full removal. [T ven after adcqua’ce
mitigation takes Place with regard to trees, there should be a c!ear, simplc sign indicating an

ongoing threat of ga"ing branches throughout the trail.

Waterfall: T he attraction itself may be considered a Potentia! hazard, as a scenic waterfall is
also a zone of intensified water-induced erosion. The Poter\tia! forrockfall is increased,
infection from lcptospirosis is Possible as users tend to wade in the Pool here, and the uneven
boulders create a hazard in both s]iPPcry and clrg conditions as users shuffle around to pose for
the ideal Manoa Fa“s Por’crait. Exposure to these hazards is increased as hikers tend to linger
at the destination.
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5lour Trai/s ana’f:/asfl f:/ooc/ing: Aithougiﬁ there are several signs Prohibiting entry into
restoration areas, several spur trails have aPPcarcci on either side of the trail. T he fact that the
trail does not run directlﬂ acijacent to Manoa Strcam comPcis users to venture off the main trail
to erjog a view of the Howing stream. Ti‘iis increases the otherwise moderate flash flood hazard
on this feature. Aithough there is little risk oxcgetting lost bg icaving the trail in this narrow
va”eg, rescue efforts may be dclaged in the event of injurg.

ExfstithanagcmcntFractl}:cs: The Oahu Na Ala Hele staff reguiarly maintains their most
used trail. [ xtensive trail maintenance occurs in the form of stairs, boardwalks, stonework, and
gravel aPPiication. Asiclc from the obvious erosion from i'ieavg use, the trail is in i:airlg good
repair. Manoa [Talls features signs warning against theft, lePtosPirosis) rockfall, and flash
Floociing at the trailhead, as well as Pcrmit requirements and restoration area considerations a
short ways further, and icina”g kceP out and rockfall signs at the destination. | here are no map

signs for the trail and no distance markers.

F ossible Action 515’6105: As with most i-iigi1~use trails,
there is an urgent need to Provicie an acicquatc
standard of care to reduce the Probabilit9 that an
incident with adverse effects would occur. Ti’l@ Manoa
f:a“s Traii is a relativciy si'iort, well-contained trail that
connects to the grcatcr Honoiuiu Mauka sgstem,

i—iowever most hikers use only ti'ie route to and from ’chc

falls.

Aiti—iough the signage is extensive ti—irougi‘iou’c the trail,
an over-abundance of signs can become decreasinglg
effective. Consolidating the informational and warning

trailhead sigris would reduce the cluttered appearance

in that arca as well as Provicie a standard format that
would encourage users to stoP and read the information. An overview of all hazards and
variable conditions could prepare the trail user for the short hike ahead. Froviciing smaller signs
at the Point where a Particular hazard migi‘i’c exist may increase awareness. One keg to effective
signage is to keep the number of signs to a minimum while communicating caution to prevent

users from bccoming indifferent to them.

b



The waterfall presents the ques’cion of whether to prevent hikers from reaching the Fa”s, and
doing so without sacrhcicirxg the natural setting, With increased usership of hiking trails in the
state, Par’cicu]ar!y at Manoa Fa”s, the state may wish to consider an alternative that would both
concerns of sa{:ctg and the natural
environment. Ke]ated to feature developmcnt
is the issue of trail surface qualitg. \/\/itl'x the
high rainfall and visitor counts, traction will
continue to be a Problcm on the Manoa ]:alls
T rail. Jnnovative means to address this issue
should be Pursuecl. Devc!opment in the way of
soil retention and boardwalks is one solution
available to trail caretakers to prevent sliP and

Fa”s as wc“ as erosion.

Addressing the Po’cential threat of harm from trees could Possib]g be accomP‘ishec{ with rcguiar
monitoring and selective Pruning and removal. Fina“g, the flash flood hazard is signhcicant on]y if
the user ventures from the trail course. Spur trails exist not onlg for the thrill seckers, but also
forthose requiring restroom facilities that are not offered at the attraction. Purists may argue
that building such an amenity is contrary to kceping the area in a natural state, but with as many

users as there are on this trail, Protection of the watershed is also a serious concern.
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Maunawili [Talls T rail, Oahu

Maunawili [Falls is a 2.6 mile roundtril:) hike in
Windward Oal—ru. T}'n's hike c}'\anges terrain from
streamside to a riclge, and back through the stream.
T he trail is considered easy, quite muddg and very
Popular with local children. Maunawili Fa”s trail is
best known by residents as a short hike with a great
swimming hole and waterfall at the end. T his gem of
a hike is used almost solelg ]33 [Jawaii residents

(8 Z%) and their out of state visitors (i 6%).

SIEPPch trail, Protruding roots and rocks Mosquitoes
Fa”ing rocks and branches Cliff JumPir\g
LcPtosPirosis ]:lash f:]oocl

Maunawili I alls {/lscr /> rofile

This is a low to moderate use trail. The highest use occurs on weekends. ]ncrediblg, 46% of
hikers were between the ages of 12 and 24, while on!g 11% of the hikers surveged statewide fell
into that age category. Mang of the hikers were headed to the falls to swim but most were hiking
for exercise (66%) or to experience nature (27%). Several of the hikers expressed that thcg
think of the hike as their neighborhood trail, this is shown bg the comparativc statistics; ncar!g
70% of hikers had hiked Maunawili Fa”s before whereas onlg 2%% of those statewide were
repeat hikers.

N\ ™
Maunawili Hikers Age Compared to State Maunawili Repeat Hikers Compared to State
40%
30%
20% B Maunawili I Maunawili
10% [ State @ State
0%
S 3 3 3 Never Hiked the  Hiked the Trail
o 10 10 Trail
hnd ™ (9]
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SOCial Profile of T rail and Trail ( Isers

5urve9 Period Sgnopsis: The survey team set up at the trailhead. T hree of the six survey
Periods it rained heavily. Fcop]e hiked the trail desPite the rain, altlﬁough the number of hikers
was highcr on the clear clags. T he trail seemed to be well used after noon and on the weekends.
Some People use the trail to walk their dogs in the evenings and on weekends. Most of the
time, Pcople exiting the trail were wet and muclcly‘ Kicls often entered the trail in s]iPPers and
swimming attire and on one occasion Pcople were obscr\/cdjumping from the top of the waterfall
into the Pool below. During all of the survey Periods a film crew was using a site further into the
forest near Maunawili I:a”s. This may or may not have affected the number of users.

Survcg Dag of Survcg Time #Feop|e Maunawili Falls
Period Week Sur\/eﬂed .
o 30
i 5unclag 10:30-~1 :§Opm 24 “; 20 _
. A ] O# People
2 [Friday 1:30-4:30pm 6 T‘f:; o | Surveyed
b) Saturdag 10:20-1:20pm 23 § o LI [ : : I:l : I:l o
4+ 5unda9 9:00-~1 Z:OOPm 9 1 2 3 4 5 6
5 Tl’]ursdag Z:§O~5:50Pm 8 Survey Period
6 Smelag 8:45-1145am B

Trail Conditions: | he frequent Windward rains make the trail slippery and large puddles
9 PPery gep

accumulate near the stream. Heading up toward the riclge hikers felt the gravel was he]PFul for
Footmg The trail is sxgncd for hazards but many signs have been defaced. [Hikers remembera
‘ i I directional sxgn that used to Pomt in the direction of the falls.
Some non-local hikers found the absence of the sign
comcusing and some even ventured off in the wrong direction.
In general people greatly enjoy this trail and many locals

g people greatly enjoy y
Perf:orm small trail maintenance while !’ﬁking (like removing, fallen
branches). Visitors commented that the trail offers a nice
variety of environments. Near the end of the trail the Path
follows the streamin a cleeP gulch. The trail terminates at a
Pool where the steam sPi”s in from the falls above. Tl’lcrc have

been reported cases of leptospirosis from those known to

have been swimming at Maunawili ]:a”s.
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thsica] Fromcile of Maunawili Fa”s Trail

T he trail begins from a Paved access road for a few hundred feet before veering offinto a
clenscly forested area. | he consis’centlg thick canopy is dominant for most of the route which
crosses over Maunawi!i stream several times. Thc trail is well develoPecl with several hundred
stairs over Waikanc silt clag (WP]:?_) whichisa high erosion hazard. The mean annual rainfall of
the areais 60-80 inches. | he elevation gainis moderate. | he trail surface is maintained to an
excellent standard. There are five Potential hazards that exist on the Maunawili Fa”s Trail:

flash Hooding, hazard trees, rociaca”, steep stairs, and the destination itself.

/-:/35/7 /:/ooc//hg: A]thougl‘l the average annual rainfall in the vicinitg of the trail is between 60
and 80 inchcs, the source of the Maur\awi]i Strcam is in the 100-120” isohget With the
characteristica”g intense windward K oolau clownlpoursJ flash xqooding is a Potcntial threat to

hikers. T he trail crosses the stream five times, which would Potentia”g cut off a user’s return

route in mu]tiP!e P!accs.

f"/azarcf 7—rccs: Tlﬁere were 14
Potcntial hazard trees observed on
the Maunawili [Falls T rail. Albizia
(Albizia falcataria), and mango
(/\//agn/}[cra indica) were the most

Frequcnt hazard tree sPccies. Also
observed were ironwood ((Casuarina
ch/Sct/fo//}a), formosa koa (Acacia
contusa), avocado (fersca

americana), hau ([Tibiscus tiliaceus),

waiawi (Fstd/um Cai't/c/anum), troPica]
ash (Frax/mus u/'m/e/), and euca]yptus (Euca/ﬂlotus roéusta)‘ Most of these hazard trees were
inthe T 24 range with one albizia with a damaged branch clirect13 over the trail rating an

M7 2.

Kocﬁfa//: Thcre were three sections where rockfall could be a Potcntial hazarcl:just before the
trailjunction atthe 2/3 Poin’c,just before the stream crossing to the destination, and at the falls
themselves. The first two sections are of moderate <<+5%) sloPes and well vegctated, but the
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destination s!opes are steeP and agitation by divers into the Pool may create a rockfall that may

also affect users of the Pool below.

5i’cclo Stairs:_Just before and after t}nejunction with the Maunawili Demonstration | rail
connector, the trail climbs and descends down a series of steep stairs without handrails, creating

the Possibilitg for triP and fall injuries.

Pestination /"/azara{' Diving from the 15-foot cliff adjacent to the falls may not on]g create a
rockfall hazard, but may be a hazard due to submerged rocks. Cases of infection from

lCPtOSPFiFOSiS have been traced to swimming in the Pool at Maunawi]i Fa“s.

Ex[stlh‘g Managcmcnt F ractices: Tl—lere are
numerous signs on the Maunawili Fa”s Trail

waming users of various hazards a]ong the

g l:- : : : _ trail. Signs are Placed at the ’crai”"ncad, where

LEFTUS;IRBSIS E
HEALTH HAZARD

the trail veers off the access roacl, at the

FRESH WATER STREAMS aNp
POSSIBLY POLLUTED with !acr:ll‘i?n
>

% ] hahcwaﬂ Point, and at restoration areas. The

uneven trail surfaces have been heavilg
developccl by the addition of boardwalks to

reduce erosion and increase saxcetg.

[Fossible Action 5fCP5: Signage at the
trailhead may be consolidated and Placecl near to the trailhead where a hiker check-in box could
be Placed. Larger trees could be rcgularlg monitored for risk of Fa”ing over the trail, and be
reduced or removed as necessary. A warning sign could be P]aced at the destination that details
conditions at the Poo] and immediate area. Emergencg escape routes could be deve]oPcc{ and

maintained in the event of a flash flood.
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Nakoa T rail, Oahu

The Nakoa T railis a 2.5 mile IooP trail in
Kahana \/a”eg State Fark. Thc trail

Fcatures Par’cia! tree canopy For most o1C the

hike and leads hikers across the Pcrcnnia]

K ahana Stream twice. | his va”eg is also a
Class "C" Public hunting area and contains a
vast array of spur trails throughout the Park.
Alt!ﬂougl—] not technica”g a part of the trail
itsel)c, thereis a Pond at the end of the trail

s . 7 : thatis a Popular swimming attraction.

[azards
i:lash j:looc]ing [Hazard T rees

Disorientation

Nakoa (Jser Profile

T his is a moderate use trail visited ]35 both tourists and locals alike. T hose intending on]y to use
the swimming hole a few hundred 3ards away from the trailhead were not ac’cua”g on the trail and
were not interviewed. Mang of those who were swimming were assumed to be locals. O]C those
survcycc}, 58% rcpor’ccd Hawaii addresses. Morc than half (55%) of those survcgccl learned
about the trail bg word of mouth. Evergone resPonded that ’cheg remembered the signage on
the trail and 83%% said that thcy exPcctecl hazards on their hike.

a Source of Information for the Nakoa Trail (n=53) N\ Percent Signs Noticed on the Nakoa )
Trail (n=53)

6% 3%

100%
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55% 20%
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[ o b a &
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3 =z % s 2
o a 4 =
[@Word of mouth B Guidebook O Hotel [1Saw as Driving W Other a8
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Social Frome of Trai] and Trail ( Isers

5urvcy Fen’oc/ﬁﬂnopslﬁs: The survey team set up riglﬂt at the hunter-hiker check-in box, which
is also the trailhead andjunction of the access road to the swimming area. The Park is heavilg
used by hunters and their vehicles could also be seen from the survey location. Hunters were
often accompanied bg several dogs. During one survey Periocl, a hiker's house dog was
attacked bg a group of hunting dogs returning from the back of the va”eg and sustained visible
injurics. Frequencg of use fluctuated greatlg between the first two and last four surveys. Tl’ﬂ's
may be explaincd bg variation in weather, as the latter survey Periods were during rainy and

overcast conditions.

Mang of the resPonclents thought that the trail was casy and we”~signec{. Although the trail is
ncarlg three miles ]ong) and measures almost five miles round triP from the clcsignated Parlcing

area for hikers, several Peop!e commented that it was too short.

Nakoa Trail
Surveg Dag of Surveg Time # Feople
Period Week Surveged § ®
& 0 D# People
| Saturc{ag 12:50-2:50pm 27 ?10— <|7 |—| Surveyed
.00-2: & o : : 1 =
2 Sunday 1 1:00-2:00pm 12 L . . s e
3 Sundag Z:OO~5:OOPm 10 # People Surveyed
4 [Friday 10:00-1:00pm %
5 Friclag i :OO~4~:OOPm 0]
6 Sundag 9:00-~1 Z:OOPm i

7 rail Conditions: (_olored ribbons and signs i”ustrating
the hiker's progress a]ong the trail help to kceP users on
the trail. There are numerous spur trails, most of which
have had signs put up to direct hikers in the right
direction. At the miclpoint of the trail there are several
remnant “Pi“boxes" that were built ]:)3 the (15 Armg n

the 1 950's when theg used Ka}ﬂana for training purposes.
Tl’]is Provokes hikers to leave the intended course and reveals even more spur trails to the
southwest. The trail surface is genera”y level and in goocl conclition, but there are Portions that

are covered in serrated hala leaves, which can be ShPPC‘B inwet or drg conditions.
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thsical Frome of the Nakoa Trai]

/:/a.s// /F:/ooc/fng: The Nakoa Trail crosses several intermittent streams and fords the Perennia
K ahana Stream twice. | he first crossing is at about the ha!?way mark of the trail, and spans
about twenty feet. The bottom is composecl of sma”, unfixed boulders covered with sliPPery
moss, which makes balance a cha”engc. The second crossing is at the swimming ho!c, andis
across a concrete dam. T!’xe Par’c of the dam where flow is directed features the same slippery
moss on the rocks upstream. A cable assists the hiker across this last Portion of the Nakoa
Trail. K ahana stream is the receptor of the many
tributaries for the va“eg. Avcragc annual rainfall
in the furthest reaches of the va”eg is the l‘riglﬁest
on the is]ancl, at 240 inches peryear. ]ntensc
windward downpours can cause the stream to
quick!g become a torrent of storm water. ]F the
stream rises after a hiker makes the first crossing,
then he/she is faced with the oPtion of crossing

the dangcrous stream or to leave ’chc trail and

venture to t}'\e nor’cheas’c to exit tl’rc Park

5W/}nm/thttract/bn: The swimming, hole is a Pond on the makai side of the dam at the end of
the trail. The Pond varies in dePth from three feet along the eclges to aPProximately ten feet in
the center. | hereis a rope swing attached to a tree hanging over the northeast end of the
Pond) and a 12 foot cliff to the north at the base of the access road that leads back to the
l‘runter/hii(er check-in station. The water dcpth is sufficient to accommodate divers into the
Ponds from these Points. The water c{epth n
the northwest corner of the Pond is less than at

any other Point, and features submergecl rocks.

/:a//ingBranc/lcs: Ncar!g the entire Nakoa

Trai[ is under a canopy of native and exotic
trees. Due to the extensive canopy cover along
the trail, there were 32 Potentia”g hazardous
trees observed along the trail, ncarlg all of them

were in the HT »-5 range. SCvera] of the

Potentially hazardous trees are candidates for mitigation in the form of removal, reduction or
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retention. A]though there are numerous examples of Potentia”g hazardous trees on this trai],
their approximatc hazard rating is low cnough due to the low use of the trail to be considered a

moderate threat.

Dlison'cntat'lbn: There are numerous spur trails from not omlg the Nakoa but also the access
road to the trail. T hose hikers who come to this undcvclope& va”eg may desire to go bcgond the
moderateiength but relative]y casy Nakoa Trail‘ [ ven the Park information brochure indicates
that if you take a turn at the Pi” boxes near the midpoint of the trail, there is the attraction of
more Poo]s and the back of the va”eg, where the trail route is less defined and hunting side trails
abound. A further distraction are the ribbons tied to trees that are used }35 hunters and hiking

clubs to mark their spcchcic routes that often leave normal trail routes.

Exﬂstthg/\//anagcmcntFractfccs: T he hunter/hiker check-in station is at the most aPProPriate
location — where the ]ooP begins and ends. ]t is P!ain]y visible and features a map showing
features in the entire va”cg. Thereis also information about the trail, but limited saxcetg
information. Signs show a general map course and current Position at major spur trail Points
along the trail . Ac{ditional imcormation, such as distance along routes and warnings about way-

Fiﬂding could serve to reduce the number of lost hikers.

Fossf[)/cACi’fon 51‘6105: The stream crossings will continue to be cha”enging unless permanent
infrastructure is installed. | his may detract from the unsPoiled beautg that attracts many of the
users in the first Place. Adequate signage that warns users of the s]ipperﬁ conditions
concerning the stream crossings as well as a warning about the flash flood Potentia] at both
crossings is suggestcd as an option. At the swimming holc, a warning sign about submergccl
rocks is also suggested. Fa”ing branches are likclg to occur along the Nakoa Traill which is
90% covered by ’cropica] forest canopy. Regular insPection and maintenance of Potentia”g
hazardous trees and branches could Potcntia”g reduce this hazard. ln circumstances where
Prescrvation of a Po’ccntiall\g hazardous tree is Premcerrec{, then bracing and/or retention is a
Possible alternative to comPlete removal of the tree. A sign at either end of the ]ooP indicating
mature trees overhead with the Possibilitg of breakage will he]P users to be aware of conditions
above them. |tis recommended that all spur trails be marked notjust at the Point of clcPar’cure,
but also a short distance from the main trail to assure that the stray hiker is informed of his,//her
decision to leave the suggestecl trail course and enter the hunting area. ]t is also recommended
that saFctg information be included in the Park information brochure and to discouragc the avid
hiker from leaving the main Nakoa Trail.
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]slan& ot K auai

The Practicum group met with Craig Koga, Na Ala [Hele K auai T rail Managcr, Fd Fcttcys,
Kauai Division of Forestrg Manager, Sam Lee, Kauai Lancl Division Managerl and other
help]cul Kauai DLNK staff on Julg 21 St, 2000. Wayne Souza, Kauai Sta’ce Farks
Supcrintcndcnt, was consulted bg Phonc before and after the mccting. ]n this mceting, gcncral
hazards mentioned included the Potcntial for flashfloods in trail corridors, slipperg trail,
rockhopping across streams, shared use conflicts (Hikers, bikers, horseback riders, and hunters),

rocloca”, erosion, steep clhcxcs, Fa”ing branchcs, and the limited user know]cclge of local conditions.
Tlﬁe Fo”owing trails were Proposed for consideration for survey purposes:

° Awaawapu%i — amoderate use trail; spur trails may contribute to lost hikers; sheer
cliﬂcs, inPPery ’crail; bees & wasps

] Fihca - highest use trail in Kokee; estimate over 100 users/dag; expect several
unintended hikers who see sign while at lookout; slippcrg but wide trail in first section;
sheer clhclcs; boardwalk in swamp that may have slﬁarP edges

. Keahua Arboretum — high use; estimate over 100 users/daﬂ; expect some users
drive throug}n onway to Mt. Waialeale; s]ippcrg trail, rocks, mudslide, !cptospirosis

° Kalalau — estimate at least 150 — 200 users go to Hanakapiai, 2 miles in, each clag;
insufficient Parking forusers

o |liau Nature Loop - high use trail in K okee

° Tﬂalamanu CIIFIC—~ high use trail in Kokee

° Sleeping (Giant — moderate use trai], used }Jg many who do not want to drive all the
way to Kokce

Tlﬁe trails selected were Awaawapuhi, Ka]alau, Keahua Arboretum, and Fihea Trail. TI"ICS@
areas vary widely in terms of use, environment, and Potentia] hazards. Awaawapuhi and Fihea
are both in Kokce State Fark and Kala]au isin Na Fali Coast State Fark; both Parks are
major tourist destinations on Kauai. Kealﬁua Arboretum is at the end of a road after
Proceeding through a residential area; however, a signhcican’c amount of tourists visit simplg while
cxp]oring. Thc trail is short at Keahua; while at Awaawapuhi, Fihca and Kala!au, the user has
the oPPortunitg to hike a long distance. A” four trails are in a natural state, without

imProvements such as Pavemeﬂt or stairs.
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Tlﬂcrc are differences among the users of these trails, which are explorcd further in the next

section discussing the sPechCic characteristics of each trail.
Tl’lc trends that can be seen among the trails on Kauai:

e Mostusers hiked in Pairs

o \With the cxccption of K eahua (70%), more than 85% of the users were visitors

e | hemost Popular reason for hiking was to see the views

L With the exception of Kealﬁua, most users heard about the trail from a guidebook
e More than 75% of the users were visiting the trail for the first time

° Near]g 58% of the users had hiked other [Hawaii trails

o | ess than %6% of the users notified someone not with them of their intended hike
o | ess than 16% of the users had ever gotten lost while hi‘dng

e Most users considered the trails of intermediate digicultg (Kcahua excludch

e Mostusers considered themselves intermediate level hikers
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Awaawapuhi Trail, K aua'i

bcgins in Kokc'c Sta’ce Fark. T!’\e trail traverses
nearlg three miles downhill through beauthcu], high
Sl ltitude forests but at times changcs from the forest
onto the exPosecl riclge. T he trail culminates in an
open grassy area with a view into an unsPoi!cd va”eg
and out onto the sea bcgonc{ tlﬂejaggecl Na Fali
coastline. | he hike retraces the same Pa’ch back but
this time the hike is unre!entingly uphlll It is best to
Eegin the hike in the morning as the area has a

¥ tendencg to Fog in during the afternoon. | he majoritg
. of the PeoPle survegecl felt this was an intermediate

d hike (59%) but the view at the end is worth the trouble.

[Hazards
Rapid clﬁanges in weather conditions Exposure to climate
Strenuous uPhl” climb Fa”ing rocks and branches

Stecp (litfs [eat
Awa ’awapu/n’ (Jser Frofile

Tl’]is is a moderate use trai], visited Primarilg ]35 non-locals. (9% local and 91% non~locaD. TI’\C
highest uses occur between | i AM and §FM Mang Pcople are starting at the K okee Lodge
and hiking the eleven mile route on the Nualolo T rail until it meets up with the Awa'awapuhi
trail. | hese hikers have to do the strenuous three miles of UPl’li“ l—liking at the end of their first
cight miles. Most hikers understood Awa‘awapuhi is a rclatively difficult trail and carried
aPProPriatc cquipmcnt. The majoritg of the hikers on this trail considered themselves either
intermediate (57%) or advanced (27%) hikers.

N O

Distance Traveled (n=56) Footwear Used On Awaawapuhi Trail
(n=56)
20%
N -
14% Sl
ELookout EPartway ENualolo Loop g B Hiking Boots BRunning Shoes |
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Social Profile of Trai] and Trail ( Isers

5urvc3 Period Sgnopsisz The survey team set-up right next to the Parking area at the
trailhead. All of the survey Periods fell during l—xun’cing season. As a result, there were many
hunters in K okee and several were seen on or ncarby the trail. T his was noticed ]35 several of
the hikers that were surveyecl. Many PeoPle exPressed concern about the Proximit3 of the
hunters to the recreational trail. One group mentioned that theg were not notified it was
hunting scason and would have aPPreciated being advised to wear brig}';ter C]o’cl’ling at the
trailhead. Genera”y hikers did not arrive at the trail until late morning. The survey team
believes this is because the major resort areas are a minimum of an hour and a half drive from the

trail.

On a few occasions the survey team was aPProachcd for more information about the trail (level
of diF]Cicuity, ]ength, what there was to see, etc.) Many times, the Potcntial hikers decided not
hike after receiving more information about the trail. These visitors thought a P]acard at the
trailhead dcscribing the trail would be I’IC!PFU! to those considering the hike. A few of the
People survcycc{ admitted tl—ley went begond the Point at the edgc of the cliff where the sign
advises not to goany further. These hikers confessed that tiﬂeg would have attempted this
rcgard!css of markings or Fcncing. Two groups felta sign-in sheet would be a good idea.

Surveg Day of Suweg Time # FCOPIS Awaawapuhi Trail
Period Week Survegcc{ '§ 25
i Saturd33 9:50-~1 Z:ﬁOPm 3 § ?:
2 Saturc{ag 2:00-5:00pm 20 § 10 O# People Surveyed
5 [riday 2:00-5:00pm 16 5 2 |
4+ Saturdag 8:45~11:45am o 1 zsurv3ey piri‘,: 6
5 Oaturday 1:40-440pm 17

Trail (Conditions: Mile markers and sPecies
identification markers heip hikers ‘cccp their
bcarings‘ T}‘le trail surface is dirt, roots and fallen
koa leaves under the forest canopy. On the
cxposed riclgc the trail is more rockg and a little
crumblg. Mang Peoplc were imPressed with the
maintenance of the trail. Some PcoPle wished theﬂ

]’lad WOorn sunscreen or a hat and carried more water.
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thsical Profile of Awaawapuhi T rail

The Awaawapu}ﬂi T rail bcgins in a mature ohia (/\//ctrosfa’crospo{gmorpﬁa} forest on a gcntlc
downward gracle. T he trail surface is in excellent condition ’chroughou’c the 2.75 mile course.
There are no stream crossings on the trail. T he trail is in the 60-70" mean annual rainfall
isohgct Thc elevation difference from start to finish is about 1 ,600 feet. Thc bcginning of the
trail travels beneath a sPoraclic forest canopy that eventua”g dwindles to the Point where it
Provicles very little cover. However, the Primary Potential hazard on this trail is trees. O’ciﬁer
Potentia] hazards include landslides and Fatiguc.

Hazard’ [ rees: A]tlﬁough not under a signhcicant canopy, there are a considerable number of
Potentia“y hazard trees along the Awaawapuhi. ln tota], there were 52 Possiblc hazard trees
observed in near|9 cqual number of two varieties:
koa (Acacia koa) and ohia (Metrosideros
PolgmorPha). Thc first mile features onlg ohia
hazard trees with respect to the trail course, but
most are in the [ 34 range and constitute
neither an immediate threat nor a cha“enge to
remove. | rom an exclusivelg ohia forest, the trail
progresses down slope to a drier koa forest.

One koa subject in Particular was rated as HT~

: ‘ 250 ‘ i dueto a hangmg branch that extended 20 feet
cllrcct]g abovc the Pat!ﬂway Thc suPPor’c to the branch was so sllght that the branch would
Freelg sway to the touch. ]n this case, immediate removal would be the onlg solution to this
hazard. Mang of the hazard trees noted were branches that had scParated but were Prcvcntcd
from Fa”ing to the ground ]35 acljacent branches.

Lands/fdcs: At the 1.5 mile markcr, the trail is no longer
covered 133 tree canopy. T he first vista on the trail is also the
first Po’cential sloPe hazard. Thc view imProves as one
aPProaches the edgc, whichis actua”y the eclgc of a Prcvious
slopc failure. T he hikeris actua”g standing on an
unsuppor’ced overhang with a clroP of near]g one hundred feet.
Thcrc is evidence of other rclative]y recent s!oPe failures in

this drier region. Near to the 2 mile markeris a short spur trail
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that Promises an imProved view of the 5urrouncling canyons, encouraging hikers to stray from the
main trail. Fina”g, the destination itself is a Prccipice that features the first handrails on the trail,

which }35 evidence of extensive erosion are ignorecl bg the users.

C/f/ﬂaté & Topograp/y: Due to the open exposure to solar radiation and the excessive
elevation cl—lange, exhaustion is a Possibilitg. Hikers who are in poor P!ﬂgsical condition or do

not carry food ancl/or water will find this hike to be a signhcicant cha“cnge.

EX/:st/thanagcmcntFractfccs: T here is evidence that tree removal has taken Place along the
trail. Large koa that may have consiclerably blocked the trail were sawn and the logs cast
alongsiclc the Patl’l. Thcre were also many older fallen trees that were ProbaHy victims of
[Hurricane |nikiin 1992. Division of

Forestry and Wilc”hce maintenance crews

Pchorm regu!ar queeP of the trail.

The sign program is very straightporwarcl. A
trailhead sign warns users to thike at your
own risk” and there are low-set quartcr~milc
markers. Thcre is a trai]junction sign and an
end of trail sign. Hanclrai]s are onlg used at

the destination viewpoint.

Fossfb/cActhn 5tcp5: Most of the Potentia] hazard tree situations call for review by a
Proxccssional. Mang of the !iving koa should not requirc complctc removal, but many of the ohia
are either dead orin poor condition. [Jowever, the removal of 52 trees, many of which reach
heigh’cs of 40 feet and have diameters between one and three Fcet, would require a substantial

amount O]C manPowcr and resources.

T he amount of signage appears sufficient, but the information at the trailhead could be
exPanclcd to include information about hazards, aPProximate total hike time, and elevation
change. A hiker check-in box could l—rclp with trail use management. [Handrails could be
installed at the 1 5 mile marker overhang at a setback.
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Kalalau Traii is located in the Na Fali Coast
State Fark, one of the major destinations for
visitors of K auai. Thc Ka]alau Trail skirts the
Na Fa]i coast on Kauai for nearlg eleven miles
of lﬁiglﬁlg cha”enging }'n'king. Due to the ruggcd
terrain, dramatic elevation changes and bcating
sun, this is a trail for well Prepared hikers and

begond Hanakapiai Beach, is accessible onlg

to those with a Permit. However the
breathtaking views and the Promise of a secluded beach and awc~inspiring waterfall draw those
less exPerienced into the K alalau T rail. The Kalalau T rail is world famous for its sPectacular

scenery get unbeknownst to many, its bcautg is a result of many unPrcclictable hazards.

Hazards

SliPPery trail, Protrucling roots and rocks Strenuous climb

Fa”ing rocks and branches Stecp cliffs

Lep’cospirosis Flash [Flood

I~ xtreme exposure to wcatl'rer/sun Dangerous shore break and riP tide

Kalalau (Jscr Frofile
T!—n’s is a vcrg}ﬁgh use trai!, visited Primari!y by visitors (13% local and 87% non~local). Hikcrs

have a wide range of exPerience levels with most hikers consiclcring themselves either beginning
orintermediate hikers. ]nteres’cing‘y, hikers on Ka]a!au were overall less expcricnced than the
state average. A]most 80% of the PCOPIC survcgccl were }'n'kir\g Ka]alau for the first time yet

more than half of those sur\/egec{ had hiked other Hawaii trails before. The majoritg of PCOP!C

hiked to Hana‘(apiai Beach (52%) and back out.

. R
( Sources of Information for Kalalau h Distance Travelled On Kalalau Trail (n=376)

0,
2% O %

Dword of mouth

[ guidebook
Ohotel

dlocal knowledge
M found driving
Omap

Wother B2

7% 4% 12%

7%
% 34%

45%
\ / \‘ILookout (.5miles) @ Past lookout EBeach EFalls MKalalau Valley O Other ‘/
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Social Profile of Trai] and Trail ( Isers

Survcy Period SHnopsisz 5urvegs were taken at the trailhead, past the kiosk, ]35 the sign at
the trailhead. T he Parking lot was signhcican’c!g less crowded than it had been in Julg during our
scoPir\g triP. The survey team believes this was due to surveging after the Peak tourist season.
The survey team was aPProached bg many hikers with questions about the trail; mainlg how far
to the first lookout and how far to the beach. Thc survey team was commonlg mistaken for Pari<
attendants and were asked if theg needed to check-in before hiking. ln addition many hikers

requcsted water, maps, moscluito rcPe"ent, hiking Permits, and t-shirts from the survey team.

Survc Day of Surve Time # Feo le Kalalau Trail
Y Y Y P
Ferlod chk Sur\/eyed s 120
. @
i Frldag 10:30-~1 :§OPm 64 q;,‘ 100
80
2 Saturdag 10:10~1:10Pm 48 @ 60 -#St Peopled
2 urveye
i 4. o 40
3 Saturc{35 45 +.+5Pm 101 E 20 .
4+ [riday 1:20-4:20pm 88 * 0
5 Saturc{ag 8:25-11:25am 22 ! 2 3 4 ° 6
Survey Period
6 Saturc{ag i 1:25~2:25Pm 60

Trail Conditions: Some parts of the trail may be
slippcrg due to muc{, other Par’cs may by sliPPcrg
due to settled dust and crumbling rock. The trail
surface is uneven, consisting of rocks, roots, and
mud. ]nFormationa] and hazard warning signs were
Present at the trailhead. Mi]c markers are Placcd
every half mile but can be difficult to find.
Waming signs are Placccljust before Hanakapiai
Beach about dangerous riP tide and tsunami.
| Directional markers to the falls and the Ka!alau
Va”eg are increclibly difficult to find. Mang
z Pcople were observed venturing in the wrong

direction in search of the falls.
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thsical Fromcilc of K alalau Trail

T he entire length of the K alalau Trailis 1 1 miles. T he first two miles to Hanakapiai Beach
were 5urvegecl for this studg, due to the high use of this section and the limited scope of this
report. The trail begins with a moderate incline over rock outcroPPing (rRO) and rough
mountainous land (rKT) through a mixed-ironwood (Casuarfna csquﬂset/fo//'a) forest. The trail
weaves in and out of several small va”egs/drainagcways with sparse to no canopy cover. Some
Portions of the trail are man-made stone Pat}'\ways. T}we average annual rainfall of the area is
between 60 and 80 inches, a!though the trail was considerablg drier cluring the micLScPtembcr
survey. There was on]g one hazard tree Mcacfa koa; HTﬁ) observed and two stream
crossings. Tl‘]e elevation gain/]oss is about 600 feet. There are four Potential hazards that
exist on the Kalalau Trail: rocloca”/steep c]igs, flash )qooc!ing, exposure/xcatigue, and sliPPerg

trail.

Kockfa///ﬁtecp C/nq[s Thc two-mile trail curbs the moderate cliffs of the cast Na Fa!i

coastline through rock outcroPPings. T here are five areas of Potential rockfall hazard ranging
n !ength from 15 to 50 feetin ]ength. Tl—lis Poten’cia! hazard is exacerbated bg the presence of
taP~rooting ironwood trees. The roots loosen the alread5~1cragmented rock in search of water,
oy : ' gradua”g Frecing individual and clusters of rock near
to the trail. | he maximum elevation between K ee and
Hanakapiai beachis 620 Feet, with some of this slope
being sheerto sealevel. T he hazard is increased due

to the eroded and s]'xhcting soils on the trail.

[lash /F:/ooc/ing: At about 1.75 miles, there is a minor
creek crossing that may pose a Problcm forusers
returning from Hanakapiai beach orfurtherin the
event of a sudden rise in stream flow. The stream at
Hanakapiai is a highcr volume stream and would

Present more o{: a cha”enge n the event omc a ﬂash

flood.

Climate & Topograpﬁﬂ: Thereis very little canopy
along the K alalau Trai!, which exposes the user to an average solar radiation intensitg of 200

watts/squarc meter. | here are no sources of Potab!c water on the trail.
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5/1}3Pcry 7 rail: Although the trail is re!ativclg drg, intense use leads to erosion and loose
shi)cting soils that can be Par’cicular]y hazardous on the descent near to the destination. Heavilg
eroded shortcuts through the short switchbacks are steeper and more hazardous than the main
trail. During the rainy season, the trail can become very muddy and therefore sliPPcrg.

Ex:ﬁst/}-:g Managerncnt Fractices: A kiosk
at the trail head Proviclcs comPrc}ﬁensivc
information about the trail, inclu&ing
leP’cosPirosis. Other signs include a half-
mile and one-mile marker along the trail and
ocean-related warnings upon reaclﬁing
HanakaPiai Beach. The vegetation along
the trail is rcgu!ar]g cut back.

Fossible Action 5tcp5: Farts of the trail

feature wooden suPPor’cs. An extension of this effort would reduce the rate of erosion as well
as increase user saxcetg. Gravel could be added to the root-covered sections near the trailhead
to level out the trail 5uncace, but due to the high use of the trail, the gravcl may not last !ong.

T here is little that can be done about the exposure factor aside from Postcd warnings about
clotl—]ing and water. |n the same respect, there are no Practica! alternative routes to avoid the
stream crossings in the event of a flash flood. Onc oPtion to address the Potentia! rockfall
hazard is the selective removal of some rock clusters and the retention of rocks affected by
ironwood, however this latter oPtion is on]y a temporary solution. Steep s!opes will continue to
be a Potentia] risk on the Kalalau Trail, but ins’ca”ing handrails may not be a desirable reaction
as it may detract from the natural bcautg of this world-renowned feature. APProPriatc signagc

is a]wags another oPtion to address the Potcntial hazards.
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K eahua Arboretum | rail, K auai

Hazards

T rail Surface
Swimming Poncls

Kca/ma User F rofile

T his is a moderate-use trail. Feop]e use the Arboretum for a mix of activities, including

f:lash f:]oocling

Keahua Arboretum is home to mango, monkcypod,

and eucalyptus trees. The streams are filled with

life, and there are Poo!s in which to swim. Ficnic

tables are scattered here and there and Mt.

Waialea!e sits as a bac‘cclrop for the beautiful

preserve. T he trail bcgins at the end of Highwag

580, and is a half mile long. T his outdoor nature

trail is like a biologg classroom. This is a great

Place to Picnic, stroll or swim.

Picnickir\g, swimming, bicgc!ing, horseback ricling, and stro”ing along the trail. Majoritg of the

users were tourist who read about the Arboretum ina guicleboolc or maP<Z9% resident and 7 1%

visitor). [Jowever the number of residents here is higl—]cr than the state average, with 30% of the

users as local residents who utilize the Arboretum on the weekends. T here were a few

unintended users who went to visit OPaeka Fa”s and decided to continue on the road to see

where it led.

100%
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40%
20%
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Kauai

84%
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Comparison of Residents to Visitors for Keahu and

HKeahua

dKauai
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-
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Social Profile of T rail and Trail ( Isers

SUWCH Period 53noPsis: The survey team established camp within the Arboretum, after the

stream crossing,. Only Peoplc who got out of their cars and walked around were interviewed, but
the survey team noted that this constituted a small percentage of the total visitors: the majoritg
either turned around or exited their car for seconds to take a Photo. During the survey Periods
the Arboretum was overgrown because it was being used as a baci«:lrop for the )Cilming of
Jurassic Farl( ”] TI’IC trail that meanders tlﬂrough the Park was hidden and unusable at this
time, ]eaving some users wondering where theg were suppose to go to hike. Other users asked
about Plant identification tags or a sign that describes the Park and its signhcicancc. A majority
of the users were Iﬂappyjust }39 bcing able to stretch their ]cgs and find a restroom. | he survey
team observed some usage bcgoncl the Arboretum along the 4~WD trail. Mos’c of the users

were hunters, but a few daring tourist risked the rockg road with their rental cars.

Sur\/eg Dag of Survcg Time # Feoplc Keahua Trail

Period Week 5ur\/e56d = 80

i Fric{ag §:OO~5:§OPm 2 é;' 60 M

2 Sunday  10:00-2:00pm 74 s ‘2“;
3 [riday 8:25-11:25am 17 § ol LI I | | | | | |

4 Sunday  8:00-11:00am 27 T2 SL”jey P:riod 5 ¢

5 Sunday 11:00-2:00pm 23

T rail Conditions: \When maintained, visitors can
stroll a]ong the quarter mile Path that guiclcs you
from the Parking area of the Arboretum to the top
of a small hill that overlooks a largc open field, then
along the stream where you can stoP fora Picnic
lunch. T he trail is often times muddy and s]iPPerg,
but has no threatening hazards. Howevcr, during

hcavg rains the stream can flood, making crossing

difficult and Potentia”g hazardous.
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thsica] Profile of K eahua Arboretum Trail

T his short trail is not signed as a trail, but itis in fact a !ooP trail that skirts the south end of the
stream to a small Pond and switches back to a grassy arca that leads back toward the road. Thc
1agout of this Na Ala He[e feature resembles an open Park, with four Picnic canoPics located

y on either side of the stream. T wo
cemented areas on the northern bank
coverup what once were short
Hawaiian holua slides to Prohibit entry
into the stream. | he Primarg hazards
i arc the two shallow swimming, Ponds

| along the stream: one where the stream
| crosses over the road and the other on
the far cast end of the short looP trail.
A!though this is an arboretum, the

large trees (mindinao gum [Euca[glotus
dcg/upta]) in the vicinitg are in excellent condition and pose onlg a baseline HTﬁ threat. Ti’lere
are also no hazards associated with s]oPe of the terrain. There are three Potential hazards that
exist in the immediate K eahua Arboretum area: trail surface, flash ﬂooc}ing and the swimming
Ponds.

5/1}3106(9 Tralf: Although the trail route is rather short, the Patlﬂjust begond the Pond is of a
slippery, anglecl rock ou’ccroPPing several feet above the waterline. T he high annual rainfall
kcePs the trail and rock outcroPPing saturated.

[lash /:/ood/hg: While the mean annual rainfall at the arboretum is between 80-100” per year,
the stream source area receives more than 200” and is near to Mt. Waialeale, the acknow]edged
wettest P!ace on earth. Sudden changcs in the weather could have a signhcicant imPact on the
stream bisccting the arboretum, traPPing users as well as their vehicles in the Par‘cing lot located
across the stream. Althouglﬁ users are advised to enter the water at their own risk, the banks
are high and Prohibit quick escape. Gnarlecl hau (f’]’/blscus t///accus) bush downstream in the
water may make exiting a ruslﬂing stream difficult in the event a useris swept off bg increased

flow.

55



5wfmmlhgfanc/5: The high banks of the stream Pond Proviclc an attractivejumping off Point,
making that swimmer susceptib]e to injurg bg concealed rocks. (Jsers have been observed
jumPing from the low banks and into the shallower roadside Pond as well. Signs were present
but not heeded. The sign adjacent to the far Ponc{ was vandalized at the time of the Phgsica]
survey on 9,/15,/00 and should be rep!accd.

Ex:lstlhg/\/lanagemcntFracticcs: DesPite warning signs at the arboretum entrance, no signs
Pcr’cain to the !ooP trail. Although classified as a trail in the Na Ala [Hele T rail and Access

System, itis managed ina Park~lii<e setting as users are invited to roam around an extensive area

rather than a linear feature.

Fossfﬁ/cActfon 5tep5: Signs could illustrate Paths and warn
about hazarcls, Particu!arlg related to the stream. The signs
should be Perioclica”g checked to assure that ’chcg are in
satisfactory condition. | he 5hPPcrﬂ trail hazard cannot be
eﬁcective!y addressed without substantial clevc!opmcnt which if
uscrs]ﬂip at the arboretum increases could be considered. |n the
Futurc, if another intentional grow-out of the vegetation alor\g
the trail takes P!ace, temporary signs could be installed to inform

visitors of the concealed trail route.
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Pihea Trail, K auai

At the end of Road 550 1n Kokce Statc

Fari(, the Fu‘u o Kila Lookout attracts many

visitors for its astonishing views of the Na
Fali Coast. | he Fihea | rail starts at the
lookout and clambers a[ong the cliffs for

almost a mile to a vista. At that lookout the

trail descends into ohia forests and the
Alakai Swamp. After the intersection with
the SwamP trail the Fihca Trai[ traverses

another mile and terminates at a lookout of [Hanalei \/a”cg. T he entire trail is seven miles

round’cripJ although very few People hike the entire Patl—x. Mang of the Fuu o Kila Lookou’c

visitors begin the hike believing tl—wcg will have a better view from the trail. Like other Kokec hikes

this trail can xcog in comp]cte!g and without warning, The majoritg of the Peoplc survegcd felt the

part of the trail theg hiked was an intermediate hike (58%).

[azards
Rapid clﬂanges in weather conditions

Fa”ing rocks and branches
Stccp Clitfs

/>i/7c:a ([ser /D rofile

T his is moderate use trail, visited Primari]g by visitors (1 1% local and 89% non-local). Mang of

Mud
(neven | errain

the hikers had not origina”y intended to hike when thcg arrived at the lookout. | he majoritg of

the hikers on this trail considered themselves either beginning (ZZ%) orintermediate (6 | %)

hikers. Most Peop!c hiked on!g to the vista (47% ). | hose that traveled farther (to the swamp

(1 7%) orto Hanalei Lookout (20%)) had more equipment and higlﬁcr exPerience levels.

-

Perceived Difficulty Level of Pihea Trail (n=129)

9%
33%

58%

O Difficult M Intermediate O Easy

~
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Distances Traveled on Pihea Trail
(n=118)

/

To The Vista|‘ Into Alakai "To Hanaleig Before Vistay ‘

Swamu Lookoug

0%y




Social Profile of Trai] and Trail ( Isers

5urvc3 Period Sgnopsis: The survey location was about a third of a mile into the trail.
Bccausc S5O many People venture away from the Lookout in search of a better view, the survey
team felt that surveying non-hikers could be Preventecl by setting up further into the trail than
usual. Fcop]c seem to come in waves to the trail. Thc survey team inferred that this was a result
of one car sctting the pace for many followers on Road 550. Most of the time the weather was
clear until around noon when Fog would Prevail for most of the afternoon. | wo survey Periods
were miserab]y cold and wincly. During those Pcriocls the number of hikers was much lower than
during other dags when it was clear or sunny. Thc survey team believes weather Played a big
Part in whether or not Peoplc chose to hike. Tl’\c Highest uses were observed between noon and

three in the afternoon.

Survcy Dag of 5urv69 Time # Feop|e Pihea Trail
FPeriod Week Survegec‘
i Friclag i:OO—‘i-:OOPm 41 g. 4518
<
z Sunclag 7201 2:50Pm 26 @ %0 O# People Surveyed
3 5unclag Z:OO~5:OOPm 17 %. fg :|7<|—
4 Friday 10:00-1:00pm 6 ¢ ool
5 Sunda ) ) 1 2 3 4 5 6
Y 8:15-11:15am 5 S beriod
urvey Perio
6 Sunday  11:15-2:15pm 38 Y

Trail Conditions: T he trail is marked with
directional arrows, mile markers and description signs.
Some People felt the signs at the intersection of the
Alakai SwamP trail were comcusing. Many PeoPlc
did not know how much farther it was from the

intersection of the trails to the [Janalei | ookout so
thcg never at’ccmPtcd the last !cg of the hike.

Sevcral Pcoplc commented that thcg were very
imPressecl bg the boardwalk through the swamp. TI"IC
Portion of the trail closest to the lookout Para”c[s the
cliff where many Peop!c were observed aPProaching
the edge and where a strong gust of wind could be
dangerous‘ Several PCOP!C lost hats and other loose

items over the cdgc.
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thsica] Frome of Fihea Trail

The FPihea T rail hosts two different environments througlﬂ which it passes. The beginning is a
high lookout Point with a vista of the entire Ka!alau \/a”eg. \/iew~seei<ers become trail users
when they venture down the severeb eroded Path east along the rim of the famous va“ey‘
Although the K okee si!tg clag loam erosion hazard is on]y slight to mocleratc, the 1207 of
average annual rainfall and hcavg use compacts the soil and Prol—xibits the re-establishment of
vegetation. (/Uuhe (D/'cranoptcr/’s //'ncarfs) and small ohia lehua (Metros/c/erospo/ymorpﬁa) are
the dominant sPecies over the first mile of trail along the va”cg rm. As the trail continues to the
southeast through the Alakai SwampJ the trail surface is a double 22 x 127 boardwalk wrappcd
in wire mesh. There is no canopy over the ’crai[, and onlg one Potentia] hazard tree, an olﬁia, was
observed. T he surveyec{ 1.75 mile section of the
trail spans between the Kala]au Lookout and the
Alakai Swampjunction. Thereis a short,
designatecl spur trail called the Fihea \/istajust
bcgond where the Fihca Trai] veers toward the
swamp. T here is little rockfall hazard and there are
no stream Crossings on the trail. lr\ all there were 2

hazards observed on the Fihea: high cliffs and
sliPPerg trail.

5tcclo C/nq[s The Kalalau | ookout is a wide concrete P!a’mcorm from which to view the
exPansive va”eg below, complete with handrails. ['rom the wide, eroded trail, the useris
unrestrained from vcnturing to the very eclgc of the

Precipitous cliffs. This, combined with the loose soil and

gusty winds tgpical of the area, constitutes a Poten’cia!
hazard.

Tral/5un%cc: Through Iﬁeavg use and high rainfall, the

inclines between the .75 and 1.0 mile markers as well as the
climb to the Fihea Vista are severe!y eroded clag stairs.
Exposed tree roots due to this erosion act as handholds
to Pu” hikers to the next level. T he first quarter mile of the

trail is a moderate down sloPe overloose soil and the rock

outcropping. Ang rainfall increases the difficulties with
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traction. A]though the boardwalk on the swamp Portion of the trail is covered by wire mesh, it

still becomes sliPPcrg in wet conditions.

Ex:lstlhg/\/lanagemcntFracticcs: The trail is well signcd, complete with mileage markers. | here
are two sections where stairs have been developcd to mitigate erosion, but much of the inclines
on the trail are badlg eroded and would Possiblg benefit from imProvemcnts, Particular!g in
response to the high use of the trail.

/> ossible Actfon 5f6/05: Wi’ch regards to the l—ligl—] cliff
l‘razarcl, the response could be the installation of saxcety

rails, a more defined trail route within the eroded area, or a
combination thereof. Dcsignating a trail course would
prevent extensive erosion and random wandering of trail
users. Stair construction is recommended for the Fihea
Vista area and the first quarter mile over the rock
outcroPPing. This would also l’l@lP to control the severe
erosion on this part of the trail and increase user salcetg.
The one hazard tree, located along the boardwalk section,

isin poor condition and should be removed.
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]sland of [Hawaii

The Practicum group met with Rodm69 (Oshiro, Na Ala Hele Big |sland Managcr, Allen
Taka&a, [Hawaii State Farks, and Wesleg Ugccla of Fawaii Land Division, on August 21°%,

2000, to discuss the scope of evaluation on the island of [Jawaii.

The Fo”owing trails were Proposed for consideration for survey purposes:

° Ainapo — alow use trail which climbs to the summit of Mauna | oa. Due to the altitude of
the trail, hikers may misjuclge the length of the trail and their abilities in these conditions.

° Uppcr Hamakua Ditclﬁ — a moderate use trail used mostlg by locals. [Hazards include
sheer &roPs, sliPPerg trail conditions due to local climate and hazard trees.

] Folo!u Trai] —a relativeb high use trail, with Po’cential ocean hazards due to its location.
Managing users to stay on Public land is also a Problcm

° Kahaualea Trail — alow use trail, but one near the active Fuu Oo volcano which could
be hazardous to those who go begond the trail's end Point

° Hapuna State Park - a Park with Primarilg ocean hazards related to hig}'v surf and a
rockg shoreline.

] Boiling Fo’cs - an area used mostlg ]:)g loca!s; though not activelg aclver‘cisecl, PCOP]€
grcqucnt this area to swim and tojump off the falls which can be Clangcrous.

o Kehena Statc Fark —abeach Park known to have strong ocean currents along the Pari«

o  Muliwai- one of the more cha”enging hiking trails on the island, with moderate use.

The trails selected were Ainapoj Muliwail Kal‘raualea, and (/lpper Hamakua Ditclm A“ are

maintained in a mostlg natural state. These trails vary widclﬂ in terms of use, environment, and

Potentia] hazards. These variations are reflected in the data received bg the users of each trail.

T rends noticed on the trails of the lsland of Hawaii:

¢ Mostusers hiked in Pairs

. Hamakua Di’cc!'l trail was about an equa] gender sP]it, whereas Mu]iwai was 2,/% male

o Awide distribution of ages on the Ditch trailj but 88% of Muliwai users were in the 25-34
year old age group

+ Visitors accounted for 88% of the users of Muliwai, while onlg 43% of Ditch Trai] users
were non-residents

¢ 23% of users on the Hamakua Ditch Trail were students
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To experience nature, see the view and exercise were the most Popu]ar reasons for going
hiking

Evergone who was interviewed accessed the Big !sland trails }33 car.

75% of Ditch Trail users learned about the trail 53 word of mouth, while half of the Muliwai
hikers read about itin a guicle book.

A little over half of the Ditch T rail users had never hiked there before, whereas all but one
(88%) of Muliwai hikers were first timers.
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Ainapo Trail, Hawaii

The Ainapo T railis located on the southern
slope of Mauna | oa Volcano on the Big |sland,
near \/olcanocs National Fari(. The trailhead lies
at the end of an eighbmile four-wheel drive road.
T he distance from the trailhead to the Ainapo

Trai] Shclter at Halewai is aPProximatelg 2.7
miles. The trail winds through mixed-mesic koa

ohia forest and older Pahoclﬁoc lava flows. A]Cter
L [Halewai, the trail ascends for another 7.5 miles to
the Mauna | oa cabin on the rim of Mokuaweoweo. The latter section of the trail is considered
cha“enging and should not be attemptecl bg novice hikers or those unfamiliar with the extreme

environmental conditions, which may be encountered.

[Jazards

[Hazard T rees

(limate and Topographg
Conflict of (Jse

Disorientation

A/'na/oo (Sser [rofile

Tl’]is is aPParentlg a low-use trail since we encountered no hikers during our survey Pcriods.
The lack of activitg is most !ike]g due to the limited information available in guidebooks about
the trail and the clhcxcicu]tg in reaching the trailhead. ] here was a group of four hunters
encountered on the ’crail, but thcg related that tlﬁeg sPen’c most of the clag off-trail.

6%



Social Profile of Trai] and Trail ( Isers

5urvcy Fcnbd5ynop5ﬂs: T he first survey Period was to be on Scptcmbcr §Oth; however, the
team was not cquipped with a four-wheel drive vehicle and was unable to reach the trailhead.
Tl’ie second survey took Place on October 2 i st for five hours between 8:30 and 1 :50Pm. No
hikers were encounterccl, but the aforementioned group of hunters was aPProachec{ for

discussion. | here were three trucks (2 groups) noticed in the Parking area.

Survcg Dag of Sur\/ey Time # Fcoplc
Period Week Suweged
i 5aturda3 8:30~11:320am (@]
No (Users Sur\/cgecl
2 Saturdag 1 1:30-~1 :§OPm @]

T rail Conditions: | he trail has minimal signage,
and the colored taPe and ahu (stonc markcrs) are
sometimes Placccl arbitrarilg. The trail is a steadg
cimb of 2,100 feet over the first 2.7 miles. T he
trail surface was in mocleratelg good condition,
with some uneven sections over older Pahochoe

iava HOWS.
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thsical Profile of Ainapo T rail

The entire length of the AinaPo Trailis ten miles. |t begins at 5,600-ft elevation and travels to
the Ainapo T rail Shelter at 7,700-ft. elevation, then on to the Mauna | oa cabin at the rim of
the Mokuaweoweo (Crater. | he first 2.7 miles to the Ainapo T rail shelter were survcﬂed for
this stuclg. Thc trail bcgins in the KaPaPa!a FForest Reserve cight miles from Highwag Pi. The
trail is accessed bg Ainapo Road which requires four-wheel drive vehicles and travels Primarily
througl‘r the Private!3~ownec{ Kapapala Ranch. Genera“g, clear skies in the earlg morning are
rcPlacecl bg Foggg conditions in the earlg afternoon. Peautiful native forests and bird life
abound on and around this remote, low-use feature. | he areais Primari]g used bg hunters which
cxP!ains the ubiquitous spur trails. Rainfza” over the length of the trail ranges between 80 and
120 inches peryear. SOil types for this area include K ckake extremc!g roc‘cy muck (rKHD),

Kal’ma!u‘ u extrcmelg rockg muck (rKAD), and Hgdrandept:rropmcolist association (rHF)
T he trail between the trailhead and the [Halewai cabin runs tl—n‘ough sparse canopy.

T he trail begins at a wide Parking area
with a trailhead sign Featuring Printed
fliers available from the Depar’cmcnt of
]:orestrg, Hilo branch. [Hazards listed in
this flier include tree molds and lava tube
skglights off the trail, and the flier alerts
to shared use with hunters. | he trail
climbs the moderate incline througl—l mixed
mesic koa-ohia forest marked bg ancient

ahu (stonc cairns — stacked rocks

indicating direction) where the trail route
becomes questionable over the old Palﬁocl‘loe lava flows. Colorecl ribbons also helP to mark the
trail route. Thcre were four Potential hazards observed between the trailhead sign and the
Ainapo T rail Shelter (FHalewai): hazard trees, exposure, shared use, and disorientation.

Hazara’ Trccs: The !argest koa (Acac/a koa) trees observed as Par’c of this stucig were found
on the Ainapo Trail. When a koa tree exceeds its oPtimal size, the limbs getso !arge that theg
break from their own weigl—]t. T here were six Potcntial hazard trees observed on the trail, all of

which were koa. Thc hazard koa were gcncra”y rated in the HTZ category due to the scvcrity

of the fracture or dislocation of limbs and the size of the sPccimen, however, the exposure to the
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user was very brief. Trunks of two of the fractured koa had almost no suPPor't and the fall
would be directlg to the trail.

Exloosurc: Although the trail runs through a forest reserve, there is very little solid canopy
above the trail. Tlﬂc direct exposure to the sun is offset }33 the charactcristica”g Foggg

conditions and !’ﬁg!‘l elevation of this thermocline.

5/73rcdasc: This is a hunting destination trail. [Jikers should be aware that the area is

activelg used by hunters with dogs, and should also be cncouragc& ]33 signage to wear brightlg
colored clothing for visibi]itg.

[Disorientation: At various Points a]ong the route, the trail becomes difficult to discern in the
fields of the Pahoelﬁoe flow. The stone cairns and colored taPe gcnera“g mark the route, but
are sometimes far apart or exist on more than one route, causing Possib!e misdirection and

bacidtracking.

Extﬁstl}?g/\//anagcmcnt/p/‘actfccs: T he trailhead sign is the last laﬂguage marker before
rcaclﬂing the [Halewai cabin, which gives distance traveled and remaining to the summit. | he ahu

and COlOl‘éC{ tape are tlﬁe only other signs oxc trail management

Fossfb/cActfon 5t'CP5: A]tlﬂough the trail is very low use, Potcntia! hazards existing on the trail
should be addressed to reduce the need for rescue on a remote trail. A check-in box could be
Placed at the first gate and trail sign near to the highwag‘ anrter~mile markers and directional
signs at con{:usingjunctions could be installed to hclp users remain oriented and on pace.
Fotential hazard trees should be considered for removal since retention of old koa trees may not
be Practica]. Hikers could be warned about hunting activities at the highwag gate rather than at
the trailhead ciglﬂt miles away.
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Hamakua Ditch Trail, Hawaii

The UPPer [Hamakua Ditch Trail is managed bg the
Division of Fores’crg and Wi]c”hce and is in the Kohala

f:orest Reser\/e on the Hamakua Coast of the Big

|sland. T he trail begins near a residential area and leads

hikers down a dirt road used for maintenance of the ditch.
E_ventua”g the trail moves away from the ditch and further
up the mountain the trail continues through rain-forest.
After 1.75 miles of l—liking the reward at the end of the trail
is a lookout ogering sPectacular views of the six waterfalls
that flow like ribbons down the back of \/\/aipio Va“cg. A
thin, undefined trail continues into the forest for two miles

before Fading into scrub land. (Isers felt the hike to the

lookout was relativc!g easy.

[Jazards
SliPPcrg trail Unpredictab]e weather
Steep cliffs

Uppcr [Famakua Ditch (Jser F rofile
This is a low to moderate-use trail. Thc UPPcr [Hamakua Ditch is used slightlg more often bg

local residents than visitors (53% local and 47% non-local), with the majoritg of hikers !earning
about the trail from word of mouth. Wl—rile hikers using the trail ranged in exPericnce level from
beginning to advanced hikers, most considered the trail to be an casy to intermediate level
dhcmcicultg, with almost 70% agreeing their hike was easy. Over half of the Peop!c suweged were
l—liking Hamakua Ditch for the first time, yeta large percentage had hiked other [Hawaii trails.
This was a common trend observed by the survey team on the Big lslar\d.

Big Island Hiker Experience Level Compared to State ) 4 Source of Information on Hamakua Ditch Trail
Average (n=53)
Bword of mouth
G W guidebook

O Hawaii Ohotel

B State Hlocal knowledge
Oother

Begmef  Iemedsy Adveroed N J
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Social Profile of Trail and Trail ( Isers

5urvcg Period Sgnopsisz The survey team set up at the lookout. T he majoritg of those hiking

the trail were doing so for the views (40%) or to expcricncc nature (42%). Most hikers were

interviewed on weekends. Many of the locals who had hiked the trail warned that by noon the

trail was usua”g locked in by Fog, climinating the motivation to hike for the views. Our survey

Pcriods confirmed this and found that more Pcop]c hiked cluring the morning hours. Over 90% of

the hikers interviewed claimed tl‘neg had stagecl on the marked trail, which also matched our

observations.

Survcy Da3 of Survcg Time # Fcople
Period Week SuwegeA

i Fridag Z:OO~§:OOPm 2

2 Sunday  10:00-1:00pm 10

3 Sunclag I :OO~4~:OOPm 5

4 [Friday 8:30-1 1:30am 2

5 Sunclag 10:00-~1 :OOPm 15

6 Sunday  1:00-4:00pm o

# People Survey

Hamakua Ditch Trail

O# People
Surveyed

1 2 3 4 5 6
Survey Period

T rail Conditions: T he trail offers little signage information to hikers, except for the several

“No Trespassmg” sngns whlch almost 80% omch kers remembered. The trail begms on dirt roads
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used bg the DcPar’cment of Agrlculture to
maintain the ditch and the reservoir near
the trail entrance. The trail is relative!g
level, with on]g minimal elevation gains. The
trail surface is re]a’civelg flat and Primarily
top soil. However, with the rain-forest
weather conditions Prevalcnt in this area,
Par’cs of the trail are often muclc!g and can
be sliPPcrg.




thsical Frome of Hamakua Ditch Trail

1 ] he UPPer [Hamakua Ditch T rail is accessed via a

7 Sta’ce Depar’cment of Agricu!ture (DOA) casement

] through a Hawaiian Home]ancls Parcel‘ Tl’rc road

| continues through the Koha]a Forest Reserve boundary
8 to the ditch itself, which is again tl—xejurisdiction of DOA.
] Hcre the Path reduces to a sing]e track and meanders
alor\g the ditch course for about a half mile, then conforms
to the topographg while maintaining a moc{eratclg level

; grade. The Primarg attraction isjust under two miles from
J the Parking area, andisa sPcctacular view of the back of

; .';'. WaiPio va”cg all the way to the shoreline to the north.

\ T here is a multi-sectioned waterfall that cascades 1,000

: feet to a small Pool on the va”eg floor. The trail continues
for anotlﬂcr two miles at a level gracle around the upper rim of the va”eg, through bamboo
Forest, to an open area where the trail cllsappears into gmgcr~ “ohia scrub land. “No
Trespassing” signs are the dominant management action apparent on the trail, besides its

excellent surface condition.

The mean annual rainfall for the ditch trail is 100-120”. Thc elevation gain/loss on the trail
course is minimal, and the soils are K ahua siltg clag loam (K (D). T he erosion hazard for this
soils type is sligl’rt and Permeability is s]ow, as evidenced }33 standing water at certain Points
along the trail. There is no canopy covering. There are four hazards that exist on the UPPCr
Hamakua Ditch T rail: s]iPPerg surface, steep cliffs, hazard trees, and the ditch itself.

7 rail Surface: Due to the l’ligl’l rainfall and slow Permeabilitg of the clag loam soils, as well as to
the presence of sPrings, several sections of the trail remain mudd3 even after extended drg
Periods. Some sections of this century~olc1 cobblestone trail have since washed out, leacling to
clceP erosion into s]iPPcrg, wc”~Paci<ecl mud. This is Particularly true over the five concrete
briclges that span the drainage ways along the ditch va”cg rim section of the trail. T he first

overlook Poin’c is considcrablg eroded.

5tcc/o C/I)LIZ:S Altl—]ough the cliff may exceed a 70% gracle, most of the area c{irectlg acﬁacen’c to
the trail is of lesser sloPes and we”~vegetated with ginger, ti, haPuu and other indigenous Plants
which act as a break to a Potentia”g dangcrous fall.
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[Tazard T rees:|n all, there were nine hazard
trees observed on the Ditch Trail. Most of
these were bargas eucalgptus (Euca[gptus
c/cgu{ota), but there were also ohia
(Metrosideros po/ymorlo/m), paper bark
(Mc/a/cuca c7u/nc7uenerv/a) and avocado
(Persea americana) observed on the trail. A
large euca!gPtus near to the Primarg
attraction was down over the trail on

il & ! (10/7,/00) which was stancling on the
(9/50/00) observation Pcriod. As with most trees along the trail before the first overlook, the

trunk was moss-covered, which retains moisture and contributes to rot. Seven trees in this stand

were leaning clirect]g over the trail and classified as HT?_

Hamakua Ditc/7: Thc concrete-lined ditch is a Potential hazard, as the constant flow of

irrigation water encourages entrg bg some more adventurous users.

Exrﬁstlhg/\/lanagcmcnt}Dracticcs: As the trail can onlg be accessed bg passage tl’wrough
Hawaiian Homelands) there are no trailhead signs marking the Feature, but there are no

ot 2
tresPassing signs. This Prolﬂibition is contradicted ]35 the Pavcd Parking area and Pccles’crian~
Frienc”g gates encountered along the DOA easement. | he onlg other sign is a forest reserve
rule sheet at the reserve boundarg. Although it appears intentional for hikers to be

discouraged from using this trail, the feature is maintained to a standard of care similar to trails in

the Na Ala He!e system.

Fossf[)/cActfon 5f6105: Despite the number of DOA “No Trespassing” signs, the use of the
ditch trail bg the Public continues. Signage could be installed on the gate at the Parking area to
inform the user about the trail and its various Potential hazards. Tl‘]e trail surface could be
imProvecl with minor c{eve]opment similar to the Practice used on other Na A]a [Hele trails)
Particularlg on the boggg areas and the areas showing heavy erosion from use and weather.
The Poten’cia] hazard trees near to the Primarg destination might be removed but replacecl to
preserve the mgstic bcautg of the forest.
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K ahaualea Trail, Hawaii

o
o

% Tl’l@ Kahaua]ea Trai] is located on the eastern
¥ s!ope of Kilauca \/olcano on the Big lsland,
near Volcanoes National Park. T he trail begins
ina dcvc]oping residential area and weaves
through the Kahaua!ca Natura] Area Rescr\/e,
an area of aPProximatclg 16,726 acres. | he
majority of the trail leads ’c}'\rougl—m an ohia-fern

wet forest. Eventua”y the trail reaches an area

that has seen recent volcanic activity. T he trail

concludes at a sign on the lava flow, which warns
hikers from continuing due the presence of active lava vents in the area. T}‘;e trail is a moderate

to easy hike measuring aPProximatelg 8 miles rounthriP.

[Hazards
Slippery trail Active | ava Vent
(neven terrain Mucldg/&oggg

Kallaua/ca Uscr F rofile

T!’iis is aPParcntly a low-use trail since we encountered no hikers cluring our five survey Pcriods.
The lack of activitg is due most likelg to the lack of information available in guidebooks about
the trail. T he survey team spokc to two ladies who lived on the road ]eading to the trailhead who
claimed that tl—lcg Frequcnt]g saw “rental cars” l—xeading toward the trail. [Jowever, because the
cleve!oPing residential area around the trailhead is still most!g empty and the number of cars
trave!ing the road is minimal, even a very small number of visitors might be noticed and

rememberecl.



Social Profile of Trail and Trail ( Isers

Survcg Period SHnopsisz The survey team set up at the trailhead, which was also at the
Paridng area for People using the trail. No vehicles, besides abandoned cars, were seen at the
trailhead. Tl’lcrc were signs that someone had been on the trail cluring the first survey Periocls,
as fresh tracks were visible on the trail. ]t is Possib]e that overcast and rainy weather conditions

were Partia“g to blame for the lack of users on the trail.

Surveg Dag of Surveg Time # Feople
Period Week Survcgecl
i I:ric{ag i ]:OO~Z:OOPm o)
5 Fridag 2:00-5:00pm o No users sur\/egecl
3 Saturday  9:30-1 2:30pm o
4 Sunday  11:00-2:00pm o
5 Sunclag ZPm~5Pm o

Trail Conditions: | he trail is identified at the
trailhead with a Natural Area Keserve sign.

T he trail travels througlﬂ a wet ohia-fern
forest, and is re]ative]g level, with on!g minimal
clevation gains. The trail surface is very wet
and has been covered in several areas with cut
iogs for hikers to walk on. [ However, many of
these have not weathered well and are

deteriorating. Also, with the rain-forest type

weather conditions in this area, sections of the
trail can become almost imPassablc at times. Tl‘lc lava covered section of the trail was a brittle

Pahochoe (smoot}%texturecl) varietg. ]t is undcrgoing raPicl disintegration and features lava tube
“skglights” and the Possibi!itg of cave-ins. Frimarg vegeta] succession (ferns) is beginning to take

Place on this flow.
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thsical Frome of K ahaualea Trail

Tlﬂc K ahaualea Trail is in the Natural Area Reserve Frogram in the Division of I:orcstrg &
Wildlife of D] NR. T he trailis a uniciue Phgsical studg as it travels t}‘xrouglﬂ ’croPica] rainforest
for most of the route, which abruptlg transforms into a lava wasteland. The recent flow is a
Product of the active volcanic cone Fuu Oo. ]’c is interesting to note that although there was
solid forest for most of the route, there were no hazard trees observed. Elevation c}‘xange is
minimal, thus there is no threat of s]oPe failure. TI"]C trail is used }:)5 hun’cers, which creates a
Potentia] hazard due to the low visibi]ity in the forest Portion of the K ahaualea. The mean
annual rainfall of the trail area is between 120 and 140 Tlﬂcrc are no stream crossings and
therefore no flash flood hazard. T he soils are K cei extremelg rockg muck (]PK.GD) and
Pahoehoe lava Hlows (rLW) which are raPid|9 Permeable where soil is present unless bedrock is
not fractured. Thcre are three hazards that exist on the Kahaua!ea Trai]: slippcrg/uncvcuw

trail, shared use, and lcaving the trail.

Tralfﬁun%cc: The forest Por‘cion of the trail hosts a considerable amount of standing water,
up to two feet deep on some trail sections. A]thouglﬁ this may be considered a nuisance, it
cannot be accurately designated a traction hazard. On the contrary, the aepth of the mud may
Providc too much traction. |f a hikeris not attentive to the trail in drier sections, he /she may
stumble into one of four fault cracks between 8 and 12 inches wide in the forested section.
These cracks cannot be seen until you are airectly over them. On the lava flow Por’cion of the
trail, lava tube “sl(glights” may be created througl‘x the thin crust of this rc!ativclg new (less than
20 9ears) flow from the hiker's own wcight. T he trail is not well-defined on the flow, which allows
routes to vary and venture onto thin surfaces. A fall on this tﬂPe of rock can cause serious cuts,

sPrains, anc{/or fractures.

5/131’60’(,/5@: Thc only trail users observed on the Kahaualea Trail were hunters. Hikers
shou]d be aware that ’che area s activelg used ]:)9 hunters with dogs and should a!so be

cncouragcd to wear brightly colored clothing for visibi]itg.

Lcavingi’/m Tralf: Due to the heavg use }33 hunters, there are a number of Frequently used spur
trails, some even as well-defined as the main trail. | he Pa!ﬂochoc Portion of the trail is not well-
defined and venturing off the trail may occur unin’ccntiona”g. Althouglﬁ there are ribbons
intended to mark the trail, they are Placed inan ambiguous Position on thejunction rather than

on the appropriatc route. Thc end of the trail, marked by a Promiﬂcnt 5cﬂow warning sign, is a
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Provocative wamir\g that may encourage some adventurous users to continue up to the active
cone. The sign warns of the dangers, the reason for the danger, and that rescue efforts may be
clelayed.

ExfstfngManagcmcntFractfccs: Aside from the trailhead and end of trail signs, the trail is
devoid of information. | he trail surface is maintained bg Placing the fibrous ]ﬁapuu (Cibotium
g!aucum) fern [ogs on saturated sections of the trail. DesPite being immersed in the standing
water, the haPuu logs appear to be rot-resistant and serve as renewable, !ong—tcrm trail
imProvemcnts. SCveral small ohia trees were down over the trail, and some older subjects had
been sawn where theg had fallen. SPrag Painted sgmbo[s were observed on the makai-side of
the lava rock outcroppings on the lava Portion of the trail. T his was to assist the hikerin
navigating back to the trail where it enters the forest.

Fossible Action 5tep5: Due to the length of
the trail, a map near to the trailhead and quarter-

mile markers should be installed to assist hikers

with their triP management. Warnings about the
conditions at the trail destination would be
helPFul to the user at the beginning of his/her
hike. Continued dcve]opment of the trail
surface would be a signhcicant improvcmcnt,

especia”g conceming the fault cracks. and

]nsta”ing a hunter-hiker check-in box would helP
users to know who and what type of useris on the trail. Directional signs at kcgjunctions would
virtua”g eliminate all unintended venturing from the trail. Ahu should be added to the Pahoe}woe
Portion to mark the trail route througlﬁ this area.
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Muliwai T rail, [awaii

The Muliwai T rail is located on the [Jamakua C oast of
the Big ]sland in Waipio and Waimanu \/a”eys. Jtis the
only land route to the Waimanu National I~ stuarine

Research Reserve. Thcse beautiful va”cgs are rich in
cultural historg having suPPor’ced !arge Popu]ations of
[Hawaiians in the past. T he trailhead starts at the bottom
of WaiPio \/a”eg) then zig-zags 1,200 feet up the west
wall to the P!atcau between Waipio and Waimanu, before
crossing twelve gu!clﬁes and clescencling into Waimanu

'\/a”cy. Vehic]c access into the va”eg is by 4-wheel drive

onlg. The trail is a cha”cnging 15.% miles rounthriP.

[Jazards
SIiPPerg trail Stcep cliffs
Stream crossings Unprcc{ictable weather

Mu/fwafu.scr Frofile

T his is a low-use trail, due most likel\g to the cha“engcs in reaclﬂing the trailhead and the
clhq:iculty level of the trail itself. The trail was found to be used Primarilg }33 visitors (i 2% local
and 88% non~!oca]). [Hikers using the trail considered themselves either cxPerienccd or
intermediate level hikers. ]rncormation about the trail was gatherec’ ]93 hikers mostlg from
guidebooi(s (50%) or word of mouth (38%). Most hikers said the trail met their cxPcctations or
was slight!g more difficult than exPcctecl. A]mos’c 90% of the PCOP!C sur\/egcd were hiking
Muliwai for the first time, however almost that same percentage had hiked other [ Hawaii trails.

-
Hiker Experience Levels on Muliwai ) Hazard Expectations on Muliwai vs State Average

(n=8)

0%

" 80%
@ Beginner 70%
Ointermediate 60%

@ Advanced 50%
40%

@ Muliwai

[l State Average

30%
20%
10%

0%
Y, Expected Hazard  Did Not Expect Hazard
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Sociai Profile of Traii and Traii ( Isers

5urve3 Period SHnopsisz The survey team set up ina clearing aPProximatelg 30 feet before
the trailhead. T he majoritg of those iiiking the trail were cioirig so for the views and exercise.
Some PeoPle who hike the trail do it over several days, sPenciing a nigi-it camPing in Waimanu
\/a”eg before hiking out. Ti‘ie locals that were interviewed on the trail were using it for iwunting,
and had spent two ciags camping on the trail. T he i—iigi—iest uses were recorded on the weekends.
During survey Periocis, some residents of WaiPio \/a”ey stoPPeci to talk to the interviewers.
Ti“ICH exPresseci that most hikers seen on the trail were noticed exiting on 5unciays. Haiic of the
hikers interviewed admitted to leaving the marked trail.

5urve3 D33 Oic Suweg Time # Feople Muliwai Trail
Period Week Survegeci as
i Fridag 10:00-1:00pm 2 7 3
d g 25 O# People
2 5un ay 10:00-1:00pm o) % o | Surveyed
3 Sunday  1:00-4:00pm o 3197
— @ 14
4 rriclag 1:00-4:00pm 2 s 05
5 Sunciag i i:OO~2:OOPm b 1 2 3 4 5 6
6 Sundag 2:00-5:00pm o Survey Period

Trail Conditions: | he trail is signeci along
the route, however the trailhead signs have
been defaced and offer little to no
information to hikers. Remarkablg, seventy-
five percent of hikers remember signs along
the trail. Ti’ie trail is ruggeci butgenera”y in
good condition, considering its iengti'i and
remoteness. Witi—i unpredictable weather
conditions the trail can become mucicig and

siiPPer9 when wet. [~ rosion has

aggravateci the lecige in some Piaces and
hikers commented on the ciiici:iculty of navigating these sections. Wi‘iiie some of the trail is
sheltered from the elements by a forest canopy, much of the trail Puts hikers in extreme exposure

to sun, wind and weather. One hiker mentioned he had trouble with bees on the trail.
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thsical Frome of Mu]iwai Trail

Tl’lc bcginning of the Muliwai Trai] is a graclual incline on the northern wall of Waipio \/31169
tlnrough a noni (Morinda cftr/)[o/ila) forest with a !’ﬁg!‘r canopy. This abrup’cb clnangcs into an
exPose& trail at a sharP s]oPe. The last Portion of the switchback is also tree~-covered, but the
majoritg of this section receives full sun exposure in the morning and ear!g afternoon. At the top,
the trail enters an ironwood (Casuarfna c‘gw}sctifo//a) forest. Mosqui’coes are a nuisance for the
entire [ength of the trail. There are four emergency helipads along the route, which also show
the distance to each enclpoint. The shelteris located between the 1 Oth and 11 i va”egs, at the
third hclipac‘. At the base of the switchback is a well-weathered sign indicating that Pcrmits are
needed to camp in the va“eg, and where theg can be obtained. There are seven signhcicant
stream crossings, including the Wailoa (Waipio) and Waimanu streams. The latter two streams
are not tcclﬂnica”g on the trail, but must be forded to access the trail from either end. Thcrc are
five Potentia] hazards that exist on the Muliwai T rail: slippcrg surface, hazard trees,
exposure/Fatigue, rockfall and flash ﬂoocling‘

Tra/7§ur7[acc: Considcring how remote the trail is to Populated areas, the trail is in excellent
rePair. The oniy hazardous section worthy of mention is the switchback into Waimanu. T hisis
“rough broken land” (rRT), described in the USDA Soi] 5urv69 of 1 97% as “very steep,
Precipitous land broken }35 many intermittent drainagc channels. [t occurs Primarilg in gu]c}‘xes
and the sloPe is dominantly 355-70%.” The loose soils make for a cha“enging descent into
Waimanu. Thc trail between switchbacks is of lesser dhCFicultg and stretches for some 5 miles
with relative]g low Potentia] risk. Stream crossings have Par’cia”g submcrged rocks that may be
moss-covered and s!iPPer& Waimanu and Wailoa streams also feature moss-covered stones in

their courses.

f']’azarc/ [ rees: Most of the Mu]iwai Trail and the Waimanu switchback are under forest

canopy. Some of the ]argest trees in the state are found a]ong this trail in a wide assortment of
spccics. For the distance of the trai!, there were few Potcntia“g hazardous trees observed.
Although hala is not genera”g considered a hazard tree, a few were observed down over the

Waimanu switchback. There were seven Potentia] hazard trees in three varicties: ohia, a”aizia,

and tropical ash. Tlﬂcy were rated between HTZ and HT}

C/imatcé' Toloograf)/{g: The lengthg Muliwai Trail, between 7 and 9 miles depenc{ing upon the
actual starting Point, is a strenuous hike only to be attcmptcd bg hikers who are cxpcricnccd
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and Preparecl to stay ovemight Fotable water is not available on the trail, so water found on the
trail must be Puri{:icd Prior to consumption. The 1,200-4f00t switchbacks on either end of the
Muliwai are cha”enging.

Kocb‘.‘a//: The Potentia] for slopc failure is severe on both switchbacks and in two locations
along the middle Por’cion of the trail. T his is due to the steep slopes, l‘xigl‘t annual rainfall, and the
rough broken land soil classification. Rocloca” hazards on switchbacks multipb bg the number of
switches below the origin of the rockfall.

/:/as/l /:/ooc/fng Althouglﬁ there are five stream crossings on the Mu]iwai Trail itsel)c, it is the
Waimanu and Wailoa streams that pose the greatcst flash flood hazards. Bot}‘l streams are
crossed in the shallow areas near to their mouths where the volume of flow is greatest, and due
to the 120-160 inches of annual rainfall in the back of these windward va“egs) stream level rise
can occur very raPic{lg. This could prevent campers wislﬁing to return either from Waimanu or
back over the \/\/ailoa. Despitc the norma”g small size of the Muliwai streams, tlneg can

nonetheless become imPassib]e during times of heavy rainfall.

Existlh‘gManagcmcntFractfccs: T he trail is maintained every three months bg DOFAW
PersormeL TI"ICSC efforts do not include the removal of larger trees, and many can be seen
Partia”g b!ocking the trail course. Signage is minimal and assumes that users are well-informed

and Prcparecl to attempt the trail. T he signs at either end of the trails are in disrcpair.

Foss/ﬁ/cActfon 51,‘6105: The hazardous trail surface on the Waimanu switchback is undergoing
constant natural changcs in addition to the occasional erosion caused 139 the Passing
backpacker. Jt would be difficult to imProve the condition of the trail without extensive
construction or trail realignment. Therc are sections where intermittent vertical drainagewaﬂs
that have sliced tlﬂrough the trail have been cemented over, yet erosion cvcntua”g eats around
the rePair. A discreet caution sign at the top of the switchback could alert the user that a
Change in conditions is ahead without Forsaking the natural integrity of this Primitive trail.
Hazard trees are not widesPread on the Mu]iwai, but trees could be monitored during the
scheduled maintenance trips. A trail information sign at the Waipio~sic§c trail head could include
warnings about trees as well as Precautionarg statements about flash ﬂooding, Fatigue and the

Possibi]ity of rockfall.

78



]slan& of Maui

The Practicum group met with Curt Cottrell, Na Ala [Hele Frogram Manager and Mark
Feyton, Na Ala [Hele Maui T rails T echnician on September 8, 2000 to discuss the scope of

the evaluation on Maui.

The Fo”owing trails were Proposed for consideration for survey purposes:

° Waikamoi Ki&ge - high use trail; Primari]g used }33 visitors en route to Hana; several
users believe a waterfall exists a]ong the trail; concern about users going past end of trail
sign to [~ ast Maui ]rrigation property in search of waterfall; Parking and traffic
Congestion; slick trail with mud, roots; eucaiyptus robustus trees

] Waihee Kic{ge — moderate use trai]; Primari19 local; bench located ﬂearlg one mile in, with
sheer drop off in front; slick muclclg trail with steps in some locations to improve; fence at
end with signage to prevent going FUT’tl"lCF; steep cliffs on ridge line

] Waihou Springs - Familg trai]; sPrings; erosion; rockfall

° FoliPo]i - Eusg area on weekends; multip]c trails so use on each trail likclg low; survey of

cars would be interesting

Tlﬂcrc were no state Parks suggcstcd for survey purposes.

The trails selected were Waikamoi Ric{ge trail and Waihee Ridge trail. Tlﬁese trails were on
oPPositc end of the windward side of the island and had tota”g different user types and user
levels. \While Waikamoi Kidgc is on the route to [Jana and attracts the curious because of the
cars Parke&, Wailﬁce Ridge is outside of Wailuku ina re]ativelg quiet area. Additiona”g,
Waikamoi Ridgc trail is short enough to doin 1 hour and has little elevation gain; Waihee Ridge
trail is 2 12 miles long and has a 1500 foot elevation gain, with a signhcicant Portion in the first
quarter mile. Pecause of the signi)cicant difference between the trails, it is not Possib]e to

cliscem any trCﬂdS among users on Maui.
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Waihee Ricﬂgc Trail, Maui

T his trail traverses a 2.5 mile, uPhill course in the West
Maui Mountains, axcmcording incredible views of Wailuku,
Ha!cakalé and the lush Waihec \/a“eg. Thc gradual

1 500-foot climb takes hikers from pasture, throug]ﬂ drg,
low-land forest, all the way to the misty and cool climate

O)C the Peak‘

The Waihee Ridge Trailis unique as it hosts dozens of

rare Plant sPecies known to exist on]g in Hawaii, and
some on!g on the Waihee Ridge. The majoritg of the

Peoplc survcyccl felt this was an intermediate hike.

[Hazards
Kapid changes in weather conditions SIiPPery and boggy trail
]:og/heavg rain/sun exposure Off trail: steep cliffs, sink holes

Semi~rigorous climb

Waihee ([ser [Frofile

This is a low use trail, visited Primarilg ]93 local hikers (66% local). T he highcst uses occurred on
the weekends. Most Waihec Riclgc trail users are well PreParccl and are re]ative!y cxPcrienccd
hikers (71% were intermediate or advanced hikers). Gcnera”g hikers felt the trail was in good

condition and felt it should be maintained as is.

-
a Hiker Experience Levels h Groups of Hikers on Waihee Ridge Trail
(n=12)
50%
0 40%

a0 BWaihee .

0% O State

20%

10%
L Begimer  Intermediate  Advanced ) N H Local B Non-Local E Mixed Group

81



Social Profile of Trai] and Trail ( Isers

5urvc3 Period SHnoPsisz The survey team set-up at the Par‘cing area for the Waihee T rail.

T his is a low-use trail with an average of 2.4 hikers survcyccl each » hour survey Period.

Howcver the use is lii(ely variable. One Fracticum member, while hiking Wai}'\cc Trail on

Persona! time on Than‘csgiving Dag, rcPorted encountering ’cwent3~1cour Peoplc hiking the trail
between i 1 AM and ZFM Mang of the hikers are local and often visitors are accompanied bg

afriend whois a Hawaii resident.

5urvc9 Dag of Survcy Time # Fcop]c
Period Week Surveged

i Saturc!39 9:00-~1 Z:OOPm 6

2 Saturclay i Z:+5Pm~

545pm

5 [riday 3:30-6:30pm o

4 Saturday 8:00-11:00am

5 Saturc!39 i l:OO-Z:OOPm o

Waihee Trail

‘-# People Surveyed

# People Surveyed

o =N W H»OO N

1 2 3 4 5

Survey Period

Trail Conditions: T he trail surface begins asa

Paved roadwag to a water reservoir. | he trail
turns into a grassy Path that must be mowed on
a regu]ar basis. At the end of the grassy Path,
hikers must scurry over a fence before entering
the part of the trail that is on State land. [Trom
the Fence, the trail is a dirt Path which can be
muclcly and gnaried bg tree roots, butgencra”y
the Path is wide and clear. Stairs have been
P!aced to assistin c!imbing the steeper Portions
of the trail. Signage consists of identification
of the trailhcad, mile markers at half-mile
intervals, stay on the trail signs, and an end of
trail sign at the Picnic area at the top of the
ridgc. Several groups cxpressed appreciation

for the trail's goocl condition and continued

maintenance.
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thsical Profile of Waihee Riclge T rail

The Waihee Ridgc T rail bcgins on a concrete
surface for the first quarter mile, then branches off

into a low-cut Patl‘r throug}'\ Pas’cure. A)Cter
climbing over a fence , the trail enters a wooded
area Predominated bg tropical ash ([raximus
u/7c/e/). A bend in the trail affords a view of a
waterfall in the acﬁacent Makamakao]c va”ey. Thc

brief canopy opens up and narrows to a moderate

ridge that passes througl’r smaller tree stands.
The end of the trailis a high Point on the riclgc furnished with a Picnic table and swcePing views
of north-central Maui, the West Maui Mountains, Waihee stream, and the Fachcic ocean to the
north. 5urrounding the trail terminus is an abundance of native P!ant specics. T he mean annual
rainfall for the trail area is 40-80 inches. The dominant soil type for the area is Honolua si[tg
clag, which is classified as a moderate erosion hazard. Though there are forested areas, there
are no signhcicant individual tree hazards with an aspect toward the trail. | imbs of tropica! ash,
cuca/y/otus rudis, and paper bark (Melaleuca qu/nc;ucnervfa) are gcnera”y hazardous tree types,
but Poscd no signhcicant threat on this trail. T he trail is imPcccaHg maintained and features
l—ligl—%qua]itg stairs that have been recen’c]y installed near to the end of the trail. T hereis only
one boggﬂ area on the trail on the level Portionjust before the stairs. Altl‘rough this trail is
relativc19 hazard-free, three Potcntia] hazards could be considered for the purposes of this
studg: steep cliffs, lcaving the trail, and climate and topography.

5tcc/o Clitts: A Potential hazard at the 1-mile Poin’c where
a bench has been constructed is near to a cliff-overlook
into Waihee va”eg. To prevent users from going near to
the eclge, a simp]e wooden guardrai] may serve to reduce
that hazard without cletracting from the view. | he trail has
some steep sections that used to getvery slick cluring rainy
weather. Recent]g, rccgcled Plastic/wood steps were built
for imProved stabilitg and to reduce the little erosion

activity that might occur on this trail.

8%



Lcav/ng the Traf/: There are a few spur trails along the route that venture from the trail toward
the edgc of Waihce va”cg, as well as at the end of the trail. Thcg run through Patches of heavg
(/Huhc (D/cranoptenis linearis) that may conceal uneven terrain and a Possib]g eroded or
saturated trail. Fortunatelg, Uluhe may quicklg regrow if not trodden upon, which offers a good

oPPortumty For restoration.

Climate & Tojoogra/o/y: The trailis a steadg climb to about 2560 feet in elevation. A!tl—xougl—]
there are scattered stands of forest over the ’crai!, the majority of Wail—uec Ridge is exposed to
the elements. [Jowever, bcing a remote destination trail, users intending to attempt the entire

trail appear to arrive Prcpared to hike.

Exﬁstlhg/\/lanagemcntFractfccs: Signs include mi]eagc markers and directional arrows. | he

trail was in excellent condition tl—lrouglﬁou’c the majority of the trail, and signage was discreet and

effective.

Fossible Action 5tcp5: There are
very few recommendations that can
be macle regarding the natura! or

built characteristics of this well-

maintained trail. | he boggg area
before the series of stairs at the end
of the trail could be imProveCJ bg
Placing logs, a short boardwalk, or

stones over ’che saturated area.
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Waikamoi Ri&gc T rail, Maui

The Waikamoi Ridge T railis located on the [Hana
Higl’rway about 10 miles after the road begins its twisting

and weaving in and out of the va”egs. This trail is one of the
few Places where the Public is invited to enjoy the lush
rainforests of [~ ast Maui. | he trailis a looP with a spur to
an overlook and Picnic area. The entire trail is less than two
miles and takes about 30 minutes to walk the main looP.
Many of the Plants are marked with sPecies identification

signs and the flora’s origin‘

Most of the Peop‘e survegecl felt this was an easy hike and
many PCOP!C were glad to have an oPPortunitg to get out

and stretch their legs in a beautiful nature hike.

[Hazards
[azard | rees
51ipper3 T rail

Wafkamoi(//.scr [Frofile

T his trail is used almost exc!usivelg bg visitors to Maui, with onlg three percent of those hiking
from the island. Most users did not P]an to hike when they stoPPccl at this trail. |t seems that this
is a convenient stoPPing Point in the triP to Hana. Mang PCOP]C learned about the trail from the
“Road to [1ana” cassette tape that is sold all over the island.

a n Ao _ ) é Sources of Information
Waikamoi Trail Users (n =274) for the Waikamoi Ridge Trail (n=274)
% 12%

10%

O Residents 46%

@ Visitors

14%

18%

97%

HEHana Tape EGuidebook ESaw as Driving OWord of Mouth B Other
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Social Profile of Trai] and Trail ( Isers

5urvc3 Period SHnopsisz The survey team set-up at the Picnic are near the trailhead. | here
are two methods to access the trail from the Parking lot. T he first is to enter next to the trail sign
bg a Patl’r which Passed the survey area, but the other method does not pass the survey area.
This Probablg caused several groups to go uncounted. | he
volumes of hikers seemed to be rclatively consistent on
weekdags and weekends. Wea’cher and time of day seemed to
be the factors that most clirectly affected whether People hiked

ornot. | he Parl(ing area became casi!g and Frequcntlg

Conges’cecl.

| The majoritg of the Peop!e s’coPPing learned about \Waikamoi
Kidge T rail from the Driving to [1ana tape. This tape
characterizes the trail as an "easy stroll through a beautiful

forest" and mentions that there is a waterfall on the trail. |n

: )Cact there is no waterfall on the trall rather the falls are quxte a
distance o1t the ' R Pat on East Maux ]rrlgatlon Propertg DesPIte the entlcmg claim of a
watcha”, the i lmPressxon of the survey team was that very few Peop]e were leavmg the trail to
search for the falls. Thc few People that said tlﬁey did were locals who either knew about the

Fa”s orwere gathering For cultura] PurPoscs‘

Survcg Dag of 5urve3 Time # FeoP]c Waikamoi Trail
Period Week Surveye&

100

80

i [riday 12:45-3:45pm 29

Y
2 Sunday  845-1145am 66 S e S —
b, Fridag 10:00-1:00pm 86 §- 40
d E 20 -
4 Frl ay l:§O~‘1~:§OPm 4 o
5 Saturday  9:30-1 2:30pm 58 1.2 3 4 5 6
6 Saturday i Z:OO-§:OOPm 51 Survey Period

T rail Conditions: Fcople liked the sPccies markers and commented they would like to know
more about the P]ants. Several Peop]c liked the gravel at the beginning of the trail and thought
it would be hchnCul to continue this or mulch, the ]ength of the trail to increase traction and
imProve Footing. Mang Peop]e commented that tlﬂeg could not getto the bamboo forest Portion
of the trail and requested a directional sign at the stone bench where the trail switchbacks.

SCveral requests were made to add a comfort station to the Park.
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thsica] Frome of Waikamoi Trail

T his trail is unique to this stuclg because itis a double looP trail, and because the destination
(the wa’cer'Fa”) cannot be seen from the clesigna’ced course. ]’c isina heavilg forested area, and
there are a number of hazardous trees. ]t is a wc”~developcd trail with an elevation gain of
aPProximately 200 feet over the length of the .5 mile trail. The soils in the area are
Prec}ominantly Kailua siltg cla3 (KB]D) with rouglﬁ mountainous land (rKT) nearer to the
eastern extent of the trail. These soil types possess onlg sligl‘r’c erosion hazards and water
tends to stand on comPacted soil. The mean annual rainfall is around 100 inches. There are no
stream crossings on the trail and no hazards related to s]oPe on the dcsignatcd trail. | here are

three hazards that exist on the \Waikamoi | rail: hazard trees, trail surface, and leaving the trail.

[Hazard [ rees: A hcavilg wooded trail, there are

several magniFicen’c introduced and native tree
sPecimens on the Waikamoi !ooP. As the forest trees
mature, the degrec of hazard thcg Present increases.
Tlﬁere were 22 Potcntia”y hazardous trees observed
on this trail, all of which were introduced SPccies‘
Thcg included eight cuca/ﬂptus ruds, eight
cuca/y/otus robusta and six paper bark (/\//c/a/cuca
quthqucncrvfa) Other trees observed on the trail
included koa (Acacia koa), guava (/Dfsl'dfum&guajava)J
strawbcrrg guava (Fsidium cattleianum), kukui
M//@urftes mouccana), mango (Mang/)[era /nc//ca), and
hala (Fana/anus tcctor/'us). Most of the hazard trees

are in fair condition due to broken limbs, so total
removal would not be a nccessitg. Due to the comPrclﬁensive }'n'g}'l canopy, there will likclﬂ
alwags be a baseline HT4-5 situation a!ong the Waikamoi Trail.

Trai/jun[acc: Especiallg a!ong the lower Portion of the looP, the trail surface holds water and
is characteristica“g muddg. Mo&erate inclines can be hazardous, but due to the setback of the
trail from any steep slopc, the extent of a sliP and fall would result in a sPrain or minor fracture.
T hese conditions on‘g occurin a few locations, with the remainder of the trail in excellent
condition. Stairs have been constructed in certain arcas. Areas a!ong the cast Portion of the

trai] feature root-covered surfaces.
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Lcavfng the [ rail- (assctte tape tours describe the
Waikamoi Trail as having a waterfall as an attraction for
this trail. This feature exists begonc{ the c!ear!9~signecl
“end of trail” on the property belonging to [~ ast Maui
]rrigation Compang (EM]) (Isers l’\oPexcul for the
scenic attraction may continue begoncl the end and
expose themselves to additional hazards related to the
stream, as well as additional hazard trees and

unmaintained trail.

EXI:‘)'flhg Managcmcnt Fractices: 5ignage is limited to a
crude wooden map at the trai”‘ncad the sta3~or\ and end-

_ of-trail sxgns, and the comical qwet trees at work” sxgn
Tlﬁere 15 also a warmng 51gn at the trail terminus. There are no distance s:gns on this short hi ke
and onlg one directional sngn to direct users away from the EMI access road. There are some

wooden stairs on some Por"cions of the looP, and grave! has been Placecl on the lower end of the

!ooP to curtail the effects of a muc]cig trail.

Fossible Action 511'6105: A routine tree inspection
and maintenance program is recommended at
Waikamoi due to the Iarge number of hazard trees.
Most would not rcquire comP!ete removalJ and
completc mitigation of high tree hazards will prove to
be difficult. Due to the high use and inclement
weather, Particularlg higl’m winds, a program should be

suited sPechCicallg to the uniquc characteristics of the
Waikamoi Trai!. Stair clcvelopment could be
extended to the lower, high moisture areas of the
ioop. T his trail could be P]anncd and managed as a
wagsidc stroll rather than a nature l‘rii(c, as this is what

it is used for. Fina“g, the commercial [ana taPe

should be modified to say that there is no waterfall at
the end of this trail.
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Prior [ vent Historg

History of rescue events give an indication of the type and severity of risk at a location. At this
time, there is no statewide standardized system of notification or rePorting that ensures that the

State is notified when a search or rescue oPeration occurs on state land.

A review of the media rePor’cs for the year 2000 demonstrates that search and rescue
opcrations occurona regu]ar basis (Sec next Pagc). Thc rescues rcportcd in the media are
onlg a fraction of the total rescues, however; an APril, 2000 Honolulu 5tar Bu”etin article
rePortecl that the Oahu Fire DePartmen’c had nine rescue missions for lost, stranded or missing

hikers in the past month, but only two of these rescues were rcportcd in the newspaper.

]n addition to issues of Pu]:)lic sa]cetg, search-and-rescue oPerations entail signhcicant costs to
the counties and to the State. | wo methods of estimating costs mig}‘vt be the Fo”owing
examplcs. The [Fire DcPar’cment allows film crews to rent equipment and fire Fig}‘nters for movies.
Utilizing costs of $53 8/hr for hc]icopter and Pi]ot and $Z§Z/hr for fire engine and five
gircxciglﬂters, the total expense of a rescue mission could be estimated as $ 1700 perrescue.
4/7/00, [Honolulu Star Bulletin). After two consecutive %clicoptcr rescues at \Wailua [7alls
in Jub, 2000, Kauai Countg announced that it would begin to charge for the costs of rescue
for those whojump from the ]:a”s, estimated at $ 1500 for l’mc!icoptcr and Pcrsormc! (7/1 0/00

Honolulu Star Bu”e’cin).
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Date | ocation Jncident

1/18/00 Kahana Valley,

Oahu Helicopter rescue of 2 20 year old males and 14 year old girl from Kahana Valley
after dark after being stranded on the ridge when darkness fell

1/19/00 Wahiawa,  Fire personnel respond to 911 call to rescue 33 year old female hiker off Puamoho

Oahu trail
2/20/00 M Falls, _. .
ang:hua S Fire personnel rappel to rescue of 23 year old who wandered off Manoa Falls trail
and was trapped on cliff after other hikers call 911 on cell phone

3/17/00  Kipahulu, Maui  Firefighters, police and ambulance assist in rescue of 22 year old Canadian woman
who fell off ledge while hiking in Cosmic Gardens area; injuries include head, thigh
and elbow

3/25/00 Pali, Oahu ) . ) . ]

Fire crews hike to 22 year old man, rappelling without proper equipment and rescue
him from cliffs near Pali lookout; slight injuries (no hospital treatment)

3/29/00  Kahana Valley Hejicopter rescue of California couple (ages 40 & 62) left the trail in Kahana and
were lost for 4 days; rescue efforts began when resident noticed rental car had not
moved; couple had left map and water in car

3/29/00  Alakai, Kauai Helicopter rescue of young couple (21 yr Honolulu female; 22 yr Az male) lost in
Alakai Wilderness for 3 days; in good condition - had rationed food and moved to
high ground; rescue efforts began when family who knew of their plans saw they did
not return

4/24 Mokulei . )

/24100 %:hila’ Helicopters and fire personnel searched on foot and found 50 year old lowa male at
base of 400 foot waterfall after hiking up Kealia trail; rescue efforts began when
missed rendezvous with son; severe trauma indicated fall caused death

6/27/00  Wailua Falls, Helicopter and fires personnel rescue 2 22 year old California men seriously injured

Kauai jumping off Wailua Falls (200 ft)

6/28/00  Wailua Falls,

Kauai Helicopter and fire personnel rescue 22 year old California man who slipped and fell
over Wailua Falls; man swam to side; man was unaware of incident day before

7/3/00  Aiea Loop Trail ) o .

Helicopter and firefighters search for 2 women and 1 male who failed to return from
early evening hike at Aiea Loop, trio left trail to go see a waterfall and got lost;
reported missing 9:30 pm; hikers escorted out at 2:00 am; no injuries

7/4/00  Manoa Valley  pejicopter rescue of 24 year old male resident who fell from rope ladder along
Waiakeakua Stream in Manoa Valley in response to 10 year old nephew 911 cell
phone call; suffered head & leg injury and shock

8/29/00  Wailuku, Maui  Fire personnel and divers search for 15 year old male visitor last seen at top of falls,
found drowned at base of waterfall near Kailua Stream

9/22/00 Kahana Valley i , . o
30 searchers, in 4 teams, and helicopter search for 35 year old visitor hiking on Puu
Manamana trail; man fell 200 feet and cut knee and was alone for 43 hours; rescue
efforts began when police noticed rental car parked alongside of road

10/2/00 Volcano, 43 year old Colorado man discovered dead a mile beyond end of Chain of Craters

Hawaii road; cause of death unknown

11/6/00 Vﬁlcan_c_n, 2 hikers (41 year Volcano female, 42 year DC male) found dead of burns near lava

awaii

11/27/00 Olomana CIiff

Trail

flow; actual cause of death unknown

Fire rescue helicopter and rappellers from helicopter down cliff rescue 22 year old
Marine injured after fall from sheer cliff at Olomana; rescue efforts began when other
hikers heard shouts for help and called 911; appeared to have suffered head,
shoulder and leg injuries
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]nsights (ained and
| essons| earned

Throughout the course of the Project) discoveries were made and insights accumulated about
the Parks and trails systems, the process that rcgulates them and the Pcoplc that oversee them.
T his section communicates those insigl'}ts and evaluates both the gcnera] process and the

details of the Project.

]nsights

Maintenance: Na A]a Hele and State Farks, with very limited financial resources, have been
maintaining trails and Providing access to Pub!ic land for recreational users. Time and time again
the survey team received comments from apprcciativc users about the fabulous condition of the
trails and the wonderful variety of trails the system offers. chular hikers noticed the recent
imProvements that have been made, such as the construction of handrails and stePs and the
addition of gravcl to certain trails. A” the comments were very Positive and many Peoplc felt the
improvemcnts were tast@cu”ﬁ done without interpering with the beaut3 of the natural

environment.

5ignage and |nformation: Throug}‘nout the course of the s’cudyj it became clear what types of
signs users acknow]edge and those that theg disregard. On trails that featured distance
markers, almost every hiker mentioned theg remember seeing the mi!eage signs. This became a
pattern for signs P]aced near knee heiglnt an&just off the edge of the trail. Most of the time,
when People are hiking theg are looking at the trail surface and not necessarib at their
surrounclings. This, of course, adds to any hazard because in addition to not seeing the hazarcl,

tl'xcg are not sceing the signs that indicate the presence of hazards.

FFrom our observations, a well signec{ trail would include:
° mileagc markers
o al signs P]aced low to the grouncl
® signs consistent13 lettered and on consistent material
® signtext should be simP]c and succinct
° goo& directional signs, especiallg at unclear switchbacks and traiUunctions

e distances listed on directional sigrxs with average hiking times
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e short clescriPtive sign at the trailhead

Tlﬂc survey team noticed that Pcop]c often do not stop to read signs at the trailhead because
tl—xeg are anxious to get lﬁiking. T he team thoug!ﬁ’c hiker check-in stations would be hclpgul for
several reasons. f:irst, the check-in can actas a sgstem to track how many People are on the trail
and a method to contact the aPProPriate People in the event of an emergency. Seconc”y, a
check-in station requests that People stop before entering the trail. A sign reacling “Please
check-in” would be simPle and immecliate]g request that Peoplc be responsible for themselves
and their presence on the trail. Fina”g, while thcy are s‘coPPecl to sign in, theg may be a caPtive
audience for information Placed at or near the sign-in station. Making this a routine at each
trailhead, where Possib]e, would be a Posi’cive improvcmen’c that several users suggcsted for

imProvements to the sgstem.

Establishing a format for PeoP]e to give their comments and a number to no’chcy trail managers in
case of a hazard event or to report inaPProPriate use would be very help}cul‘ Mang Peop]e feel a
sense of owncrship for the trails as tl‘reg Pcncorm minor maintenance when thcg hike. T]’xis could
be built upon and streng’chenc& if users were given a formal process ]33 which to make

suggestions and P]ag an imPortant and ﬂeighborlg role in the trail maintenance.

The survey team felt itis crucial to develop a uniform signage system throug}nout the islands.
Some signs appear very official and others come across as if tl"leﬁ were made in someone’s
garage. Both serve the purpose of omcxccring information but since signs are not consistent,
users are not sure what to be looking for. (onsistent signage across all state attractions with
uniform lettering, shaPe, size, and material would imProve users awareness that the signs even

exist.

|nformation extends begondjus’c signage on the trail. Some suggestions survey team members
had were:

e awecbsite

e new flier about hazards

° comPrehensive map Procluction and distribution

Communication: Jn general, it aPPeared from the survey team’s observations that improved
communication would great]y benefit hazard mitigation e]cxcorts, trail imProvcments and
maintenance, and rescue missions. | he efforts being made on each island varies signhcicant]g.

[~ ach of the islands are &oing tlnings that seem to be very I’ICIPFUI and appropriate for their trails,
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yet cach island has areas that are in need of imProvement. ]ntegratec{ inter-division D] NRK
program meetings to share the efforts and rcspectivc issues on each of the islands, inc]udiﬂg

success and cha“engcs, would appear to be a very Positive resource.

In ac{dition, it seems the communication between DI NR branches and Count9 [Fire and
Rescue could be imProvccl. When a rescue mission has to be made, the trail manager should be
notified immediate]y. ]n many cases the trails maintenance team knows the trail very well and
could assist in imcorming rescue Pcrsorme] of Possib!c hazards to the rescue team, areas of

concern and locating victims of accidents.

C ommercial Activitg: Commercial activity was not a Problcm on the majoritg of the trails
survcge&; commercial activitg was signhcicant at Diamond [Jead and Manoa Fa“s on]g. (Isers
on the whole aPPeared to accept commercial groups utilizing the trails for l'ﬂ'kes) as long as the
group size was not too ]arge‘ Commercial venclors, on the other hanc{, were uni]cormly
disapproved of bg users. | he preclominant ?eeiing was that sales of water and t-shirts was
inaPProPriate in a natural setting. Mang exPressecl their disaPPointment at seeing the
“iterature” distributed ]:)9 the commercial operator littered a]ong the trail.

| essons | ea med

T he information acciuirccl from this studg has been he]PFu] in determining what types of uses are
occurring on the trails, who is using the trails, which trails are getting the most use, and when the
uses are occurring, All of these elements aid in clctcrmining what might be done to improvc the
trails system and reduce hazard Potentiai. Wi’ch some reorganization and modifications to the

process and detai]s, this could be an incredib]g l"lClPFul ongoing program for DILNR.

|n using this study as a pilot project for a larger and more comprehensive evaluation, the
2 Y protproj ) P

go”owing modifications are suggested.

Froccss Moclipications:

*  Be consistent with the number of surveyors at cach trail- in some cases on Iﬁigl'%use
trails) the number of surveyors varied from survey Periocl to survey Period. This gave an
inaccurate reading of the number of Pcople actua”g on the trail cluring a given survey
time. To improve accuracy for comParative purposes, the number of surveyors at every

trail cluring every survey Periocl should be consistent.
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Be consistent with number of survey Periocls at each trail and the time Periods at ecach
trail. On some trails, the team was not able to comP]ctc all six survey Pcriods because of
time constraints. | o get an accurate, comParative reacling the number of survey Periods
between trails should be the same. Time Periods should be designated such as 6AM to
9 AM, 9 AM to noon and so on. Tl’le team got in the habit of starting the survey Pcriod
upon arrival to the trail. |t was convenient for the team since the time Period for the stuclg
was so limited, l‘:owcverJ it offered no abilitg to compare one survey Periocl to anotherin
terms of the time the surveys were taken.

Be sure an official count is taken of the number of hikers entering the trail. T his was
done bﬂ the survey team during afew survey Periods but was not unhcormlﬁ aPPlied as a
part of the process. On l‘lig}‘l use trai!s, itis not Possib]c to ask everyone to do the
survey and many times Peoplc refuse. To geta betteridea of how many Pcople are
actua”g on the trai], an official count should be taken bg someone at each trail.

A better system of trail selection should be established. Trails were selected on each
island with no clear framework for whg one trail was more imPor’cant than another to
survey. Some trails seemed to be naturals because of high use and known hazards.
Other trails, such as Ainapo on the Big lslaﬂd were selected because of a recent
incident, however no Pcop]c were survcgccl on the trail and it is likclg that very, very few
PeoPle go to the trail because of the digicultg of reaching the trailhead. (Jnless a future
Project undertakes an assessment of every trail in the sgstem, a better process for

selection should be established.

Changcs rccommcndcd ‘FOI’ SUW63 Form:

Crcatc a qucstion that asks if the user goes into the water where there are streams,
beaches and waterfalls. This could give DI NR anidea of whois getting in the water
and for what reasons.

chognize that if the survey team asks the users’ cxpcricncc levels, that the answeris
their own oPinion and cannot necessarilg be compared to another user's level of
experieﬂce.

Aclcl a 1-10 scale for how informed the users felt thcg were for the conditions t}wcg
encountered.

Ask how long the hike took the user

Crcatc trail spcciﬁc locations for the “How far did you hike” ciuestion. For cxamplc in
Fihea this meant 1) To the vista, 2) |nto Alakai Swamp %) To Hanalci Lookout, 4)
Before Vista.
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] The question about footwear is somewhat inconclusive. Depenc{iﬂg on the users
comfort level and trail conditions, almost any shoe could be aPProPriate for a hike.

° When asking the level of dhc)cicultgj users wanted to answerina 1-10 scale.

] Add Hispanic as a category for etlmicitg and combine some of the other oPtions‘

L Aclcl sunscreen and bug rePe”cnt to “What did you briﬂg with you?” c]ucstion.

o Askactual age of hikers and not Place them in a category.

] Ask actual number of times People hiked in last 30 dags and notin a category.

° High use trail surveys should include:

o “Iow many times have you been hiking in the last 30 dags?”
o “How far did you hike?

[ liminate the {:o“owing qucstions:

o “Are you regular]g active”- this was included for the DePar‘cment of [Health (DOH) and
is unnecessary for trail evaluation. Survcg team members got the imPrcssion that Pcop]c
were a little confused ]35 the ciuestion and some were not honest in their answers.

o  “What other types of activities do you enjog?’J~ this was included for DO} and is not
relevant to trail assessment.

o “How many hours per week do you excrcise?”~DOH

o “Do you smoke?”- DOH

] “What was your Primary reason Forgoing hiking ‘coclag?” ~ Many PeoP!e did not know
how to react to this question. T he information was not conclusive and not consistent
enoug!ﬁ to compare between trails or even between users on the same trail.

] “Otlﬂer Activitg’LTlﬂis was included in the event that PeoPle were c{oing something other
than hiking on the trail. T he trouble is, if thcg are actua”g Pchorming another activity,
then the survey is not aPPlicable to them at all. When someone, like a hunter, was on the
trail for a reason other than hiking, the survey team recorded this in survey Perioc{ notes.

° “Havc you ever been lost while lﬂikimg?” ~-Most Pcoplc did not know what was meant }35
lost. | his was not conclusive.

] “Occupation”~ This question does not do angthing to describe the types of hikers on
the trail and is not conclusive.

e “Did you leave the trail todag?” Feoplc rarelg said thcg had left the trail, although the
survey team was often informed by other users that PeoPle were leaving the trail. This

qucstion was inconclusive.
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